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Comprehensive Conservation and Management Plan

"WE, THE PEOPLE Of California and the San Francisco
Bay-Delta region, believe the San Francisco Estuary is

an international treasure dnd that our ongoing stewardship
is critical to its preservation, restoration, and

enhancement. Acknowledging the importance of the Estuary
to our environmental and economic welt-being, we pledge

to achieve and maintain anecologically diverse and

.productive natural estuarine system."

San Francisco Estuary Project

Management Committee 1992
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Tile Twelve Bay-Delta Gounties
of the San Francisco Estuary.

A Significant Natural Resource

San Francisco Bay and the Delta combine to form the’West Coast’s largest estuary. The Estuary conveys the waters of the Sacramento

and San Joaquin PAvers to the Pacific Ocean. It en6ompas, ses roughly 1,600 square miles, drains over 40 percent of the
state (60,000 square miles), arid contains about 5 million acre-feet of water at mean tide. The Estuary watershed provides
drinking water to 20 million Californians and irrigates 4.5 milfion acres offarmlan& The Estuary also hosts a rich diversity

of aquatic life. Each year, two-thirds of the state’s salmon pass through the Bay aad Deka, as do nearly half of the waterfowl

and shorehirds mig~-ating along the Pacific Flyway. In addition, Estuary waters enable the nation’s fourth-largest metro-
politan re,on to pursue diverse activities, including shipping, fishing, recreation, and commerce.
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GOVERNOR PETE WILSON

November 17, 1993

Ms. Carol Browner
Administrator
USEPA
401 M Street, S.W., W-1200
Washington,.>D.C. 20460

Dea< Ms. Browner:

I have a long history of involvement ahd sup-
port forthe San Francisco ~stu~ry Project. As a
United States Senator, I was pleased to help assure
that the San Francisco Bay was included in the
amendment to the Clean Water Act that authorized and
funded the, development of the proposed ~Comprehensive
Conservation Management Plan (CCMP) . I have re-
viewed the proposed plan in context of my original
reasons for supporting this program’s establishment,
reflected in my correspondence to the Senate confer-
ees on the Clean Water Act in 1985:

"At a time when Congr@ss is apparently
willing to make a further Commitment to the
preservation of environmentally sensitive estu-
aries, I think it highly appropriate that the
San Francisco Bay be part of this program ....

What is needed is a central repository for
this information with a mandate to produce a
Bay-area management plan .... ImDlementation. by
the state of this management plan is intended
to be funded in part by an EPA~rant.’’ [empha-
sis added]

As Governor, I have been pleased to he!p ensure
a constructive state role in development of the

STATE CAPITOL ¯ SACRAMENTO, CALIFORNIA 95814 , .-
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Ms. Carol Browner
Noven~ber 17, 1993
Page 2-

CCMP. California has committed substantial re-
sources to assist in its development and~is contrib-
uting the lion’s share of money to fund many of the
current and planned actions it recommends.

As noted in. the supplemental material prepared
bytheSan Francisco Estuary Project on the finan-
cial implications of its plan, the state is,p~es-
ently funding 83 actions endorsed by the CCMP.
California is currently committed tO expend more
than twice as much as the federal government over
the twenty-year implementation period. Thib re-
flects the state’s existing and continuing commit-
ment to provide the lead in restoring and protecting
the environmental values of this great Estuary.

Additionally, myadm±nistration, has initiated a
number of water resource managemen~ policies that
both support and complement the trust of the CCMP.
Indeed, a central part of my ~omprehensive, long-
term water policy focuseson the Estuary.

I am pleased that a substantial part of the~
CCMP is consistent with my overall water resource
policy. However, changed_circumstances have made
several specific actions recommended in the CCMP
either moot or inconsistent with our own comprehen-
sive state policy. Consequently, I must condition
my concurrence.

Despite my conditional acceptance of its con-
clusions and recommendations, it should be clear
that I view the development of the CCMP by the San
Francisco Estuary Project as a ~onumental and ben-
eficial undertaking, involving many individuals and
public agencies. The participants have made a major
contribution to the debate concerning problems fac-
ing the San Francisco Bay-Delta Estuary. Their five
plus years of effort will represent a significant
milestone onlv if we both pursue its implementation
in the most cost-effective manner and build upon
this state-federal cooperative planning, effort by
conducting the recommended state-led EIS/E!R to
document how to best address the underlying causes
of the major problems in the Estuary.

As Governor, I must ensure we use a balanced
approach to managing and "fixing" the Bay-Delta: o~ei
that reconciles the nationally significant economic
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Ms’ Carol Browner
November 17, 1993
Page .3~

and environmental values that are each dependent on
the Estuary. The conditions I am~placing on imple-
mentation of the CCMP will assure this necessary
balance.                                                 ~

I hereby concur with the Comprehensive Conser-
vation Management Plan of the San Francisco Estuary
Project with the following conditions:

Aquatic Resources

I.    I concur with this Plan with the under-
standing that it will not increase the existing au-
thority of any federal entity in regards to manage-

-ment or regulation of California’s water resources.
The state will remain the sole authority in alloca-

-tion ~of water rights within California.

2.    This Plan cannot be implemented in isola-
tion from the other critical’, beneficial uses and
values dependent upon the Estuary; most notably wg-
ter supply for domestic, industrial and agricultural~
use. These are equally required to be protected
under both, State and Federal law. Consequently, I
must specifically condition the implementation of
this Plan with minimizing to the degree feasible the
impact upon other legally recognized and protected~
beneficiil uses.

3.     I am concurring with this Plan with the
explicit understanding that it neither requires nor
recommends the use of a two (2) parts per thousand
(PPT) salinity measurement as a water quality stan-
dard. Rather, the Plan only recommends monitoring
the 2 ppt isohaline as ’one of the variables to be
measured in order to better understand the dynamics
of the Estuary, and specifically the salience~and
effectiveness of a salinity standard. This field
test of the relationship between salinity and the
health of aquatic resources should be valuable in
determining the degree to which salinity can serve
as a useful barometer of the biological conditions
in the Estuary.

4.    Although I accept the general goal of Ob-
jective AR-3 ("Implement recovery actions for all
listed and candidate threatened and endangered spe- ¯
cies.) , I have serious reservations about some of
the specific actions it calls for. It is my belief

7
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Ms. Carol Browner
November 17,~ 1993
Page 4

that an ecosystem focus and better coordination
among state and fed@ral agencies~should be the em-
phasis of any ~trategy t.o resolve these issues,     r
Continuing the old methodology of producing recovery
and habitat plans and consultations on individual
species is likely to only move us further down the
tracks toward an environmental and economic "train
wreck,~’’ instead of solving current problems and pre-
venting new ones from arising in the future.

5.    Action AR-4.1(a) is now o~tdated and moot.
In light of the federal government’s imposition of
standards under its pre-eminent Endangered Species
Act authority, as well as the expressed intention of
the federal EnvironmentalProtection Agency to pro-
mulgate its own Water quality standards for the Es-
tuary, I requested in April of this year that the
State Water Resources Control Board not contribute
to further regulatory overload by promulgatin~ its
own interim State water quality standards. There-
fore, the portion of this’Action item calling for
issuance of ~immediate interim state water quality
standards is ~outdated and irrelevant and should be
removed.

The original basis for~the "interim standards"
was to sufficiently stabilize the Estuary’s public
trust resources to afford the time necessary for a
long-term solution to be documented and implemented.
I remain committed both to taking actions now that
can stabilize the health of the Estuary and to pro-
ceeding expeditiously with a thoroughand objective
solution-finding process.

I have directed Siate entities to work with
their federal counterparts to achieve the require-
ments of the law. The State will constructively
contribute to the current federal process, with the
goa! of establishing scientifically-sound interim
water quality standards,in a~manner least costly to
the millions of Californians dependent on the Estu-
ary for their drinking, industrial agricultural and
water supply.

’~ 6.    I want to particularly highlight and com-
ment on Objective AR-5 ("Develop a comprehensive
plan to optimize the management of estuarine aquatic
resources that addresses the needs of all users and
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Ms. Carol Browner.
.November !7, 1993
Page 5.

promotes an equitable balance; protects i~digenous
species; and, consistent with the state and federal
mandates, doubles the natural production of anadro-.
mous fishes.")~ This Objective and implementing Ac-
tions are essential if we are to achieve the needed
restoration of the Estuary. We must conduce the
recommended solution-finding process to address the
underlying causes of the Estuary’s problems. Until
this is done, the current "management by crisis"
will be perpetuated.

It is critical in achieving this goal that the
interests of all three water segments; urban,’ agri-
culture and the environment are met. Included in
this we need to be mindful of future facility needs
that may be required to meet these objectives. It
would be innappropriate to unduly place the burden
of meeting water needs on one segment.

This Objective and impI~ementing Actions ap-
propriately call for a state lead in the conduct of
a solution-finding process within the rigorous re-
quirements of public involvement and objectivity of
the National Environmental Policy Act and the Cali-
fornia Environmental Quality Act. I have launched
this effort through an Executive Order establishing
the Bay-Delta Oversight Counci!, and I have charged
the Council to oversee many of the specific actions
recommended in AR-5. I am seriously troubled, how-
ever, as this effort continues to suffer from the
lack of meaningful and essentia! federa!
involvement, as called forin the CCMP. This
central Objective can only be achieved when the
Federal Administration commits itself to the
solution-finding process.

Wetlands

Since July, when the San Francisco Estuary
Project CCMP was forwarded to me, both I and Presi-
dent Clinton have announced comprehensive wetlands
policies. The two policies appear consistent and
should foster an improvement in wetlinds programs in
California.

On August 23, 1993, I announced my Wetlands
C~nservation Policy. It is founded on three basic
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Ms. Carol Browner
November 17, 2~93
Page 6

principles: (i) achieving a net increase in wet-
lands acreage and values, (2) reducing the complex-
ity of the regulatory process, and°(3) encouraging
partnerships to make landowner incentives and plan-
ning the primary focus of wetlands conservation
The policy calls for the state to undertake many
diverse ~actions to accomplish its goals and gives
directions to state agencies to undertake the ac-
tions necessary for its implementation.

The major components of my wetlands policy in-
clude: a comprehensive statewide wetlands inven-
tory, establishment of~regional and statewide goals
to increase wetland acreage and quality, promotion
of landowner programs, adoption of a single regula-
tory definition for wetlands, delegation of wetlands
permitting authority in the Federal Clean Water Act
Section 404 program from the U.S. Army Corps of En-
gineers to the State, initialSy in the San Francisco
Bay Area, support for $70 million for wetlands pro-
tection in a natural resources bond measure, active
support for wetlands mitigation banks, establishment
of an inter,agency taskforce responsible for coor-
dinating the implementation of the wetland~ polihy,
and identification of regional strategies in the
Central Valley, San Francisco Bay Area, and Southern
California to begin implementation of the policy.

Because of the critically important environmen-
tal and economic benefits that wetlands in the San
Francisco Bay estuary provide -- including fish,
wildlife and water fow! habitat, water purification
and filtration, flood control, and scenic and recre-
ational enjoyment -- these are among the state’s and
nation’s most importan~ wetlands

Consequently, my wetlands policy identifies the
San Francisco Bay Area as one of three regions in
which a variety of actions be taken to increase wet~
lands acreage and values, while streamlining the
wetlands regulatory process.

I find the overall goals of the CCMP wetlands
section to be generally consistent with my policy.
The goal of increasing and improving Bay Area wet-
lands corresponds exactly with my policy of identi-
fying specific~numerical goals to increase and im-
prove wetlands. I also support the development of a

ī0
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Ms. Carol Browner
November 17, 1,993.
Page 7

regiona~i wetlands management plan, and suggest that
the Estuary Project’s efforts be closely coordinated
With development of the State plan.

Because my wetlands policy is just now being
implemented, it would be unwise to concur in the
most specific actions of the CCMP. Some CCMP ac-
tions prejudge issues which ought tD be°further de-
veloped through the public processes my policy an-
ticipates. For example, my policy requests the
State Water Resources Control Board develop a bal-
anced approach to the Army Corps of Engineers Na-
tionwide Permits (NWP) ; the CCMP, on the other hand,
prescribes a specific solution prior to the comple-
tion of the State Board’s deliberations.

As the State moves forward with implementation
of my policy, we anticipate working closely with the
federal government in implementing the President’s
new wetlands policy. Due to the coincidences of
timing and content, a cl~se state/federa! partner-
ship can be developed. I am particularly pleased
that the President’s policy anticipates an increased
role for states in the Clean Water Act, Section 404
program.

Therefore, I concurwith the actions of this
section which are consistent with my policy. Ad-
ditional decisions concerning the compatibility of
my policy with the specific actions in the CCMP will
be made as the need arises, and will be guided by
the principles of my wetlands policy.

Costs and Priorities

I further condition my concurrence of the CCMP
with a frank recognition of the fiscal realities
confronting California. Revenues in the state bud-
get have been declining and base programs are being
cut.

While the actions called for in the CCMP are
~already being pursued at a state funding level twice
that of the federal government, the ability for the
State to take. on any new fiscal responsibilities is
severely limited. Therefore, my concurrence with
the CCMP is not, and should not be interpreted as, a
commitment to a specific funding level by the state.
Rather, to the degree that funds are available or
can be gained from other sources, the state will
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Ms. Carol~Browner
November 17, 1993
Page 8                                              -

pursue those CCMP recommendations that are deter-
mined to be most cost-effective. Additionally, I
specifically do not concur with.the recommendations
on new revenue sources recommended by the Planning
Subcommittee (pp. 157-158).

Second, it is incumbent upon the Executive
Council to establish priorities within the CCMP. It
is imperative that the Executive Council refine the-
multitude of recommendations within.the CCMP to de-
termine a priority sequencing based upon cost-
effectiveness and available funding from the state,
federal and private~sector.

Implementation

As Governor, I believe it is essential that
implementation of the CCMP be structured in a manner
that recognizes and reflects the state’s primary
role in managing and protecting its water resources~
Consequently, I am pleased by the goals established
for the implementation structure:

"The Executive Council will have primary re-
sponsibility for implementing the CCMP. The
Implementation Committee will coordinate imple-
mentation activities under the broad policy
direction of the Executive Council."

To assure that these goals can be fulfilled, my
concurrence is conditioned on the following under-
standings of this section:

i) Except as specifiqally called for in the CCMP,
the members of the Implementation Committee,
and other committees, wil! be appointed by the
Executive Council;

2) The Implementation Committee serves asadvisor
to the Executive Council on matters regarding
workplan, budgets, priorities and policy; and,

3) Most importantly, my concurrence is specific to
the Executive Council composition as described
in the CCMP. A federally dominatedExecutive
Council, as outlined in current ~implementing
legislation in
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Ms. Carol Browner
November.17, 1993                                :
Page 9

Congress, is completely unacceptable to the
State and would receive neither state support
nor participation. In fairness, it is my
understanding that the author of that
legislation sought to codify the composition
recommended by the CCMP, but was informed that
to do so would violate the separation of power
provisions of the U.S. Constitution. I urge
Congressional supporters of the CCMP not to
legislate on this point, but rather to embrace
the implementation structure as recommended by
the CCMP and hereby concurred with by the
Governor of California.

In closing, I am pleased to g~nerally concur
with the fundamental findings and recommendations of
the CCMP. With these actions, we will do what is
now most cost-effective to stabilize the Estuary.
Yet, we must not lose sight of the fact that sub-
stantial restoration of the Bay-Delta’s natural re-
sources will be prohibitively costly, in both dol-
lars and water, unless and until we effectively ad-
dress the underlying causes of the problems now
manifest in the Bay-Delta.

We can only achieve the goals of the CCMP and
our shared responsibility to reconcile California’s
economic and environmental water dependencies
through conducting a joint federal and state-EIS/EIR
as-recommended in. both my-water policy and in this
CCMP. Until we jointly identify and implement fea-
sible solutions, the "broken" Bay-Delta will con-.
tinue to tragically pit the natural resources of.one
of the nation’s most important estuaries against the
needs of the humans, including the water supply for
twenty million Californians andthe most productive
state economy in the country.

Just as California is committing itself to do
its fair and necessary part to implement both the
central Valley Project Improvement Act (CVPIA) and
the CCMP, it is time for the federal government to
join with California in conducting a solution-
finding process to investigate and resolve the un-
derlying cause(s)of the problems in the Bay-Delta.
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Ms. Carol Browner
November 17, 1.993
Page i0

I pledgemy Administration’s continued support
in working with all parties for an effective and
equitable implementation of the CCMP, as conditioned
herein by my concurrence.

Sincerely,

PETE WILSON
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

DEC - 9 I~3
~6 ADMINI~TOR

Honorable Pete Wilson
Governor of California
Sacramento, California 95814

Dear Governor Wilson:                                                    ~

Thank you for your letter of November 17, 1993, concurring
with the Comprehensive Conservation and Management Plan (CCMP)
for the San Francisco Bay-Delta. I am pleased to add my approval
of the CCMP and look forward to our working together in its
implementation. The CCMP is an impressive culmination of a
public-private process to identify the problems afflicting the
Bay and their solutions. Through its 144 specific action items,
the CCMP provides a detailed strategy for protection and
restoration of a nationally @ignificant natural resource, the San
Francisco Bay-Delta. Sections 319 and Titles II and VI of the
Clean water Act are available to the State of California to
assist in implementing the CCMP as provided for in the Act.

I appreciate your stated desire to work closely with the
Federal Government in the implementation of the CCMP. This is
essential if we, to~ether with our partners in the private
sector, are to achieve the important goals and actions it
reflects. We support your commitment to ensure a "constructive
state role" in the implementation of the CCMP. Further, your
substantial commitment of resources on behalf of the State of
California, more than twice that of the Federal government over
the next 20 years, is a clear reflection of your leadership in
restoring and protecting the Bay-Delta. As you state in your

~ letter, this does indeed "reflect the State’s existing and
continuing commitment to provide the lead in restoring and
protecting the environmental values of this great Estuary." You
had included several conditions and concerns in your concurrence
which I have responded to in the enclosed document.

I fully agree with the Management Conference’s decision to
place the responsibility for managing the. Conference and
overseeing the implementation of the CCMP in the San Francisco
Bay Regional Water Quality Control .Board, and the integration of~
actions into the water resodrce--agency’s programs. The
Environmental Protection Agency (EPA) and the other Federal
Agencies which have supported the development of the CCMP will
continue to work together, under the Executive Council’s
leadership, to ensure the CCMP is successfully implemented.

15
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I want to close by stressing EPA’s commitment to work wfth
you to protect this critical resource.~ We can build upon the
cooperative relationship we have begun through the San Francisco
Estuary Project. In addition, I want to thank the Estuary.
Project participants who worked so diligentlyto prepare the
Plan.

If you have any questions or concerns regarding this
approval, please contact me or call Robert Perciasepe, Assistant
Administrator for Water, at (202)260-5700.

Sincerely,

Carol M. Browner

Enclosure
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Attachment

EPA’s Comments on Governor Wilson’s Concurrence

The conditions raised in Governor Wilson’s November 17,
1993,. letter relates to the purpose of the CCMP and clarify the
State’s interpretation of several provisions of the Plan. Given
the unique nature of the CCMP and thenumerous challenges facing
the Bay-Delta estuary, it is important that State and Federal
roles in implementing the Plan are clearly stated. In this way,
both can direct their efforts towards implementation of actions
that achieve improved environmenta! conditions.

The CCMP represents a commitment on behalf of the
participants in the Management Conference to coordinate their
efforts "to achieve and maintain an ecologically diverse and-
productive natural estuarine system." As.such, the CCMP
establishes a framework for an expanded partnership among all
parties concerned with the environmental and economic well-being
of the Bay-Delta region. The Plan does no% provide the Federa!
government with new authority to .regulate activities in the Bay-
Delta estuary.

Implementation relies primarily on the support that the Plan
has among the parties responsible for carrying out the actions.
Clearly, some CCMP actions can be implemented by existing
agencies under current authorities, and several actions are
already underway. Other actions, however, will require
additional resources; and a few call for changes in Federa! or
State legislation. Therefore, key decision-makers will_need to
develop understandings and agreements amongthemselves to ensure
successful implementation.

To facilitate CCMP implementation, the Plan envisions
establishing an interagency oversight entity. Specifically, the
entity would set priorities, identify lead-agencies, seek needed
resources, develop strategies based on cross-cutting CCMP

’actions, ensure follow-through on commitments, and provide for
direct public participation. EPA recognizes State support for
the membership of the Executive Council as described in the CCMP
and the concern that Proposed legislation may establish different
representation. EPA and the State can work together to ensure
that the Executive Council membership would be consistent with
the CCMP.

It is understood that funds for implementing the CCMP may
be limited. Since completion of the CCMP, lead responsibility
for San Francisco Estuary Project (SFEP) administration and CCMp
oversight has been transferred to the State at the San Francisco
Bay Regiona! Water Quality Control Board. Most recently, EPA has
provided nearly $300,000 to the Board and other parties to assist
with these activities. Howe~er, additional funds may be required
to support implementation.more fully.
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The CCMP can be used to help targetexisting funding and to
justify the need for additional funding to ensure that
environmental results are achieved in an effective and efficient
manner. For example, existing sources of funding available to
the State could be used to implement CCMP actions, section 320
of the Clean Water Act (CWA), which authorizes the National
Estuary Program, states that funds for CCMP implementation may be
provided for eligible activities under Section 319 and under
Titles II and VI of the CWA.

The CCMP Aquatic Resources and Wetlands Program Areas were
among the most controversial considered by the SFEP Management
Committee and were adopted by majority votes, rather than
unanimous agreement. Nevertheless, both reflect a high level of
agreement and make an important contribution to improving
cond±tion~ throughout the Bay-Delta estuary. Implementat-ion Of
some of these actions will take further consideration by key
decision-makers based on related State and Federal mandates.~

The Aquatic Resources Program Area will require especially
close coordination between State and Federal agencies. Four of
the Federal agencies that participated in the development of the
CCMP (Fish and Wildlife Service, National Marine Fisheries
Service, Bureau of Reclamation, and EPA) are preparing to
announce on December 15,1993, an integrated set of proposed
strategies including water quality standards designed to restore
and protect the estuary’s declining fish populations and critical
habitats. EPA is encouraged by California’s commitment to
contribute to a ~ooperative process and to take actions now to
stabilize the health of the estuary.

The commitment to develop an implementation plan for the
December 15 proposal will be essential toensure that all users
share responsibility for protecting the estuary. The development
of an effective implementation plan should include all
stakeholders concerned with the environmental andeconomic, well
being of the Bay-Delta and its watershed. Industries,
municipalities and fisheries in the Bay-Delta area, as well as
users in the watershed that depend on freshwater diversions from
the Delta, should all have an active role in implementation.

EPA and the Federal agencies also share your desire to
proceed expeditiously to find a long-term solution. With a State
commitment to pursue joint implementation of the Federally
proposed strategies, the Federal agencies stand ready to
participate in a joint process on long-term solutions. This
approach would provide a workable framework for a true state-
federal partnership on these issues.

It is correct that EPA regards the CCMP as "neither
requiring nor recommending the use of a two (2) parts per .
thousan~ (ppt) salinity measurement as a water quality standard."
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However, based on the strong endorsement of the scientific
community, EPAhas Stated its intent to propose 2 ppt salinity
criteria for comment on December~15. However,. EPA would approve
alternative criteria adopted by the State, provided, that they are
sufficient.to protect the designated uses of the estuary.

In t~rms of the CCMP Wetlands Program Area, EPA agrees that
some of the recommendations may require further consideration by
the appropriate State and Federal agencies to ensure consistency
with their respective mandates and policies, including the
recently announced State Wetlands Conservation Policy and
President Clinton’s Wetlands Plan. In that regard, my approval
of the final CCMP is based upon an understanding that the
appropriate entities wil! consider the CCMP recommendations in
light of other significant efforts to effectively protect and
restore wetlands. Since 1991, EPA has provided over.S1 million
to the State for development of its wetlands program. EPA looks
forward to continued support of State efforts to improve the
quality of wetlands within the State and to working with
California to ensure that these activities are coordinated with
implementation of the CCMP.

CCMP implementation will complement and enhance the many
efforts currently underway to improve environmental conditions
throughout the Bay-Delta estuary; Implementation wil! provide a
means for the key stakeholders to work together, to maintain in
the long-run a sustainable ecosystem that provides economic,
social, and environmental, benefits. EPA’s resolve to promote
such ongoing s~ewardship can demonstrate that environmental
protection and economic prosperity can be Successfully linked.
Furthermore, EPA and the State together can demonstrate that
growth can take place in a manner that not only enhances the
estuary, but also ensures that our neighborhoods, communities,
and regions continue to be great places to live.

¯ - ~<, 19

C--0914~0
(3-091470



2O

C--091 471
C-091471



San Francisco Estuary Project
Mana2ement Committee

Resolution: Adoption CCMP

Vc"hereas:

1) The San Francisco EstuaW Project (SFEP) is a five-year cooperative effort that has involved the
active participation of diverse environmental, social, and economic interests, .to promote effective
management of the San Francisco Bay-Delta EstuaW and to restore and maintain its water quality
and natural resources.                    ,:

2) The Management Committee (MC), as SFEP’s primary decision-making body, represents a unique.

partnership of organizations that have overseen the prepara.tio.n of a series of "Status and Trends
1Keports" to characterize the Estuary’s problems and have worked together to prepare a Public Draft
and Interim Draft G0mprehensive Conservation & Management Plan (CCMP).

3) The purpose of the CCMP, as specified by Section 320 of the Clean Water Act, is to ~"restore and
monitor the.., integrity of shellfish, fish and wildlife, and recreational activities in the estuary, and
assure that the designa.ted uses of the estuary are protected." The Act further states that the "plan shall
be implemented."

4) The members of the Management Committee have striven to reach consensus on the CCMP =-
goals, objectives, and actions in each program area. In those areas where consensus was not feasible,
the MC made a decision by a majority vote.

5) Extensive public review and comment were solicited on the Public Draft CCMP through an
active public outreach effort. Subsequently, the MG reviewed public comments and made revisions
to the CCMP.

6) Costs [and benefits] of the actions tO the public and private sectors have not been fully quantified
and evaluated, and clear priorities have not been established to guide choices between actions
competing for limited funds and related resources. Consensus March 31, 1993

7) 1Kecognizing that the San Francisco Bay-Delta Estuary is one of the nation’s greatest resources,
the MC adopted the following vision statement for the CCMP:

"We, the people of California and the San Francisco Bay-Delta region, believe

the San Francisco EstuaW is an international treasure and their our ongoing "
stewardship is critical to its preserv.ation, restoration, and enhancement.
Acknowledging the importance of the Estuary to our environmental and
economic welt-being, We pledge to achieve and maintain an ecologically
diverse and productive natural estuarine system."
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Therefore, be it resolved that:
We, as members of the San Francisco Estuary Project Management Committee, agree to:

1) Adopt the Interim Draft CCMP (March, 1993) to guide development of a refined strategy on
actions for implementation;

2) Approve the revised 1Kegional Monitoring Strategy and include it in the CCMP package;

3) Direct staff to make revisions to the CCMP, as per our discussion today;

4) Direct staff and the Implementation Committee to revise cost estimates and to include costs to

public and private sectors for CCMP actions. They will work with implementors in both government
and the private sector to determine dosts and benefits and potential revenue sources, establish clear

priorities, and refine implementation schedules. Priorities shall be determined by the Executive
Council and the Implementation Committee and take into considerad0n environmental as well as

.other costs and benefits, both direct and indirect. ConsensusMarch 31, 1993

5) Forward the CCMP package to the Sponsoring Agency Committee for review, Governor Wilson
for concurrence, and Administrator Browner for approval;

6) Work together to develop effective and efficient mechanisms to implement the Plan; and

7) Attach this resolution to the front of the CCMP.

This resolution was approved by the Management Committee on March 31, 1993.

Harry Seraydafian, Chair
SFF, P Management Committee

Adopted by c~nsensus: March 31, 1993
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EXECUTIVE SUMMARY

Executive Summary

The Estuary
A Significant Natural Resource

San Francisco Bay and the Delta combine to form the West C6ast’s largest estuary. The Estuary conveys the waters of

the Sacramento and SanJoaquin P~vers to the Pacific Ocean. It encompasses roughly 1,600 square miles, draim over 40
percent of the state (60,000 square miles), and contains about five million acre-feet of water at mean tide. ~

The Estuary watershed provides drinking water to twenty million Californians and irrigates 4.5 million acres of farmland.

The Estuary also hosts a rich diversitT of aquatic life. Each year, two-thirds, of the state’s salmon pass through the Bay and
Delta, as do nearly half of the waterfowl and shorebirds migrating along the Pacific Flyway. In addition, Estuary waters

enable the natlon s fourth-lar=est metropolitan region to pursue many activities, inchidi.’ng shipping, fishing, recreation,
¯and commerce.

The San Francisco Estuary Project
A Cooperative Approach to Environmentally Sound Management

Growing pubhc concern for the health of the Bay and Delta led the U.S. Environmental Protection Agency (U.S. EPA) "

to establish the San Francisco Estuary Project (SFEP or Project) in 1987. The Project, part of the U.S. EPA’s National
Estuary Program, is a five-year cooperative effort to promote more effective management of the San Francisco Bay-Delta

Estuary and to restore and maintain the Estuary’s water quality and natural resources. The Project is jointly sponsored by

the U.S. EPA and the State of California. It is financed by federal appropriations under the Clean Water Act and matching
funds from the state and local entities.

Managing a resource as important and complex as the Estuary is a challenging task. The compelling need for environmental
protection must be weighed against competing uses of Estuary waters and resources. To address this challenge, the Project

brought together over one hundred representatives from the private and public sectors, including government, industry,
business, and environmental interests, as well as elected officials from all twelve Bay-Delta counties. After five years, the

Project’s cooperative public-private partnership has reached its goal of developing a Comprehensive Conservation and
Management Plan (GCMP) for the Estuary.

The Plan

A Blueprint for Estuary Conservation and Restoration
The CCMP presents a blueprint to restore and maintain the chemical, physical, and biological integrity of the Bay and

Delta. It seeks to achieve high standards of water quality; to maintain an appropriate indigenous population offish,

shellfish, and wildlife; to support recreational activities; and to protect the beneficial uses of the Estuary.

For the purposes of the GGMP, restoration imphes improving the health of the Estuary. 1Kather than attempting to

completely restore the Estuary to its historica! state, the CCMP strives to maintain, protect, and enhance the ecological
integrity of the Estuary within the given urban context. The CCMP attempts to regain as much of the altered or

destroyed wetlands as possible, to establish ~he highest restoration or target goals, to ensure continuance ofbenefic{al uses,
and m generally provide a~sustainable ecosystem.

N

To develop the CCMP, {he Project’s Management Conference identified fi4e critical program areas of environmental.

concern: 1) decline of biological resources; 2) pollutants; 3) freshwater diversions and altered flow regime; 4) &edging and

watervcay modification; and 5) intensified land use. Subcommittees then produced status and trends reports that summarized
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the current state of the Estuary’s resources. Next, the subcommittees prepared recommendations that became the basis

for a CCMP Action Plan. The Management Committee reviewed a working draft of the Plan in November, 1991. The

Management Committee then met fi:equently during the first seven months of 1992. Through facilitated, consensus-

building discussions, the Management Committee developed a Draft CCMP, which was released for pubEc comment in

August of 1992. Finally, the Management Committee incorporated public com_ments on the Draft CCMP and finalized

the CCMP. The Management Committee unanimously adopted the fmal CCMP at its March 31, 1993, meeting.

The CCMP sets forth this vision for the ~.stuary:

"’We, the people of California and the San Francisco Bay-Delta region, believe the San Francisco Bay-Delta Estuary is an

international treasure and that our ongoing stewardship is critical to its preservation, restoration, and enhancement.

Acknowledging the importance of the Estuary to our environmental and economic well-being, we pledge to achieve and

maintain an ecologically diverse and productive natural estuarine system."

The miss{on statements that guided the development of the CCMP are to:

[] R.estore and protect a diverse, balanced, and healthy population :offish, invertebrates, wildlife, plants, and.their habitats,

. focusing on indigengus species.
[] ’Assure that the beneficial~uses of the Bay and Delta are protected..

[] Improve water quality, where possible, by eliminating and preventing pollution at its source, while minimizing the
discharge of pollutants frompoint and nonpoint source.s and remediafing existing pollution.

[] Manage dredging and waterway modifications .to minimize a.,dverse env.ironmental impacts;
[] Effectively, manage and coordinate land and water uLe ~0 ac.hieve.the goals of the Estuary P~0jecy.

[] Increase public knowledge about the EstuarY ecosystem and public involvement in the festo~tion and protection of
the health of the Estuary.

[] Increase our scientific understanding of the Estuary and use that knowledge to better manage the.Estuary.’

[] Develop and expandn0n-r~gulat0ry programs, such as publi~c-private partnerships and market incentives, in
. conjunction with regulatory programs, tO achieve the goals of the Project.

[] Preserve and restore wetlands to provide habitat for wildlife, improve .water quality, and protect against flooding.

N..Assure an adequate freshwater flow as one of the essential components to restore and maintain a c~ean, healthy, and

diverse Estuary.

Adoption ofth~ Plan

Governor and Administrator Approval

After the Management Committee approved the CCMP, it was sent to the Project’s Sponsoring Agency Committee (SAC)

for review. The SAC forwarded the Plan to the Governor of California and the Administrator of the U.S. Environmental

Protection Agency. Governor Wilson concurred on the CCMP on November 17, 1993. Administrator Browner

approved the CCMP on December 9, ~993. Formal implementation of the Plan may now commence.

CCMP Program Areas

In the sections that follow this Executive Summary, you will find program areas on Aquatic l~esources, Wildlife, Wetlands

ManagEment, Water Use, Pollution Prevention and ~eduction, Dredging and ~aterway Mo.dification, ~and Use, Public

Involvement and Education, and P..esearch and Monitoring. Each program a~ea includes the following elements:

~ A problem statement;

[] Discussion o£ the existing management structure;
~ Program area goals;
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EXECUTIVE SUMMARY

N A recommended approach to the problem; and
~ The stated objectives and actions.

For purposes of this Executive Summary, the discussion of the existing management structure has been eliminated, and the
list of actions abbreviated. Therefore, not all recommended acdons for a particular progr~ area will fppear in this Summary.

A tuatic. Reso urces .

The Problem
Native flora and fauna in Estuary waters have declined precipitously in recent years. This is largely the result of human

activities that modify waterways, impair water quality, alter freshwater flows, and introduce non-native species. For

example, water development projecgs reduce Delta outflows and contribute to an increase in salinity levels in the lower
reaches of the Estuary. The projects thereby eliminate low-salinity habitat necessary for certain estuarine-dependent

species. Water diversion facilities can also trap and displace mig-rating fish.

As ~ result of these habitat modifications, the number of Chinook salmon returning to spawn in the Estuary’s tributaries

has declined by 70 percent from historical levels. Populations of striped bass, Delta smelt, long-tin.smelt, Sacramento split-

tail, and California bay shrimp--all of which depend on the Estuary for reproduction and survival--are also in decline.

During the past century, at least one hundred species of non-native aquatic invertebrates have been introduced into the
Estuary. This has also t~ken its toll on native species. For es~ample, ~he Asian clam, Potamocorbula amurensis, has reached

populations o£ up to 30,000 clams per square meter’in some places. The clam is rapidly replacing native bottom-dwelling
organisms and interfering with the aquadc food supply.

Recommended Approach:
The Aquatic P,.esources section of the CCMP Action Plan seeks to build on cooperative efforts already underway among

government agencies, non-goverm’nental organizations, academic institutions, and water consumers to improve the
management of aquatic resources in the Estuary. This section recommends development of a comprehensive plan to

manage estuaxine aquatic, resources, development of species-specific management plans to control or eliminate undesirable
non-indigenous species, and adoption of standards for salinity and flow that will increase the probability of successful

reproduction and survival of important living resources.

Goals

[] Stem and reversd the decline in the health and abundance of estuarine biota (indigenous and .desirable non-indigengus),
with an emphasis on natural production.

[] tkest~r~healthy estuarine habitat conditions to the Bay-Delta, taking into consideration all beneficial.uses of Biy-]561ta

~resources.

~ Ensure the survival and recovery o£listed and candidate threatened and dndangered species, as well as othe.r species in
-decline.

[] Optimally manage the fish and wildlife resources of the Estuary to aqhieve the purpose of the, se :goalg.

C--O 9 ’1480
C-091480



Actions
Acdons to achieve water quality, flows, and management goals include such measures as:

[] Designing, installing, and effectively operating fi~h screens or other protective devices at diversions associated with fish
mortality;

[] Protecting and restoring shaded riverine aquatic habitat~.s;

[] Identifying alternative water quality and flow standards, water management measures, operational changes, habitat

improvements, and facilities to ~improve protection ofestuarine resources;

[] Adopting and implementing measures to control discharges of ship ballast water within the Estuary or adjacent waters;

[] Prohibiting the intentional introduction of exotic species into the Estuary and its watershed;

[] Providihg necessary instream flows and temperatures in tributaries to the Delta to benefit anadromous fish;

[] Identifying and protecting remnant stream habitats containing indigenous and endemic fishes by establishing Aquatic

Diversity Management Areas;
m, Implementing the Upper ,Sacramento lk_iver Management Plan; and

[] Developing and implementing,a SanJoaquin tKiver management plan.

The Problem

Many of the Estuary’s wildlife species are in long-term decline, succumbing to u~ban growth, pollution, water develop-

ment, disease, predation, loss of habitat, and other factors. In p~rticular, development over the pa~t 1.40 yea~s has~ _drastically

reduced and fragmented the Estuary’s native wildlife habitats, forcing wildlife to concentrate in small, isolated areas.

Primarily as a result of habitat losS, at least seven insect species, one reptile species, three bird species, and five mammal

species have become extinct in, the Estuary region.

The envirom-~ental changes associated with human activities and regional population growth continue to have an

enormous impact on the ]~stuary’s wildlife. Total Waterfowl numbers in the ]~.stuary dropped from a record high of 1.3

million in 1977 to a low of 109,000 in 1982. Populations of dabbling ducks and geese are at all-time lows. Meanwhile,

growing numbers of red fox (a non-native species) continue to prey on many shorebird populations, including the

endangered California clapper rail. Unlike the fox, however, many small native mammals and carnivores can now find

little food and habitat in the Estuary’s fast-developing counties.                                                               ’

As a result of these declines, federal and state governments have designated over 130 species offish, insects, amphibians,

reptiles, birds, mammals, and plants in the Estuary as deserving of special protection or monitoring.

Recommended Approach:

Many of the problems associated with the decline in abundance and diversity of the Estuary’s wildlife are intercelated. This

section of the CCMP Action Plan can only be effective when coupled with other actions identified throughout the

CCMP. ~ecommended actions in other sections, such as increasing and protecting critical habitat, increasing biodiversity,

decreasing harmful pollutants, and managing freshwater flows through the Estuary, will collectively help restore
populations ~f Bay-Delta wildlife.

Goals

[] Stem and reverse the decline ofestuarine plants and animals and the habitats on.which they depend.

~ Ensure the survival and recovery of listed and candidate threatened and endangered species, as well as special status species:

[] Optimally manage and monitor the wildlife resources of the Estuary.                  ,
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EXECUTIVE SUMMARY

Actions
Actions designed to achieve wildlife protection goals include:

N Preserving, creating, restoring~ ~-ld mana~n, g large and contiguous expanses of tidal salt marsh and necessary

adjacent uplands;
[] Completing the expansion of the San Francisco Bay National Wildlife P,_efuge and its satellite refuges;

[] 1Kestoring tidal marshes in San Francisco Bay;

N Ident~f3dng and converting/rest0ring non-wetland areas to wetland- or riparian-oriented wildlife habitat;
N Enhancing the biodiversity within all publicly owned or managed wetlands and other wildlife habitats as appropriate;

~1 Completing and implementing a wildlife habitat restoration gnd management plan for the Estuary; ’

[] Implementing predator control programs;

[]. Updating and, where necessary, preparing recovery plans for all listed wildlife species; and

NMonitoring the status of all candidate species and listing them if warranted.

Wetlands.

The Problem
In 1850, the Estuary’s tidal marshes covered 545,371 acres. By 1985, they had dwindled to approximately 45,000 acresl
due largely to urban and agricultural development. These losses have reduced the Estuary’S capacity to support sustainable

populations offish andwildlife and to provide the other benefits associated with wetlands. Of the thirty-two wildlife

species whose populatidns are currently declining, twenty-thre~ are associated primarily with wetlands. Although wetlands
degradation and conversion have ~lowed substantiall~r since the 1970s, wedand losses continue. Unless substantial efforts are

made to avoid future losses and increase wetland acreage and values, the health of the Estuary will continue to deteriorate. ’

Recommended Approach:

The Wedands Management Program seeks to improve wetlands regulation and management for all ecolo~cal v,~etlands,
consistent with the general welfare of the state and with respect to private property rights, by identifying ways for state,
federal, and local agencies to work together more effectively. This section intends to expand efforts to acquire, enhance,

restore, and create wetlands, as we!l as improve existing regulatory mechanisms.

The actions recommended here establish clear, non-duplicative goals and policies for wetlands protection and restoration

and encourage private initiatives to protect wetlands. This section also recommends that the state government develop a
comprehensive wetlands protection program that recognizes the Bay-Delta’Estuary as a resource ofstatewide significance

and relies on local wetlands protection programs.

Goals

[] Protect and manage existing wetlands.
~ 1Kestore and enhance the ecological productiviW and habitat values of wetlands.

[] Expedite a significant ir~crease in the.quantity and quality of wetlands.

N Educate the public about the values ofw~tlands resources.

Actions

Actions within the Wetlands Management area include:
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Prepming a l~egional ~Xfetlands Management Plan;

~ncour~ng geo~p~c~y fo.cused cooper~ve e~o~s to protect wedge; ~’~ "

~stab~s~ng a comprehensive sta~e wedan~ pro~ for ~e Estua~; -"
Increasing e~orcement effor~ to c~t~ ~eg~ we~& N~rafion ~d ensure comp~ance with pe~t con~dons;
Developing ~d adopting u~o~ compensatoW ~ion policies;
E~an~g weds& acq~si~on pro~s; and
Iden~ng ~d conve~ng/resto~ng non-weds& ~eas to weds&- or ip~an-oiented ~fe habitat:

Water Use

The Problem
Northern California rivers and streams carry two-thirds of the state’s available fresh water. However, water diversions at

more than seven thousand locations for purposes such as agriculture, flood control, and drinkihg water storage reduce the

annual volume of fresh water entering San Francisco Bay by more than one-half in some years. The resulting changes .in
the Estuary’s natural flow patterns (often referred to as altered flow regime) affect the Estuary’s circula@on and watdr
quality, as well as habitat conditions for wildlife, production ofphytoplankton and zooplankton, and the survival of eggs

and young of many fish speq.ies. Construction of currendy planned local water devdopment projects and completion of     -
the State Water Prpject will likely increase annual diversions from the Estuary’~ water supply by at least 1.1 million acre-

feet. With demand for the Estuary’s limited freshwater supply increasing on all sides, California is now straggling to

manage competing d~mands and protect the health of the estuarine ecosystemi

Recommended Approach:
This section of the CCMP strongly encourages conservation of existing water supplies. Agricultural, urban, and industrial

water users should develop an,d implement aggressive water conservation measures statewide. By providing funding for
research and pilot projects, government can foster further conservation of water used for agriculture. This section encourages
more efficient use of existing water supplies, combined with development of new supplies, by promoting use of reclaimed
water to reduce: 1) existing diversions of fresh water; 2) demand for increased diversions; and 3) existing discharge of
wastewater directly into the Estuary. Legal and regulatory methods to achieve such reductions could include pricing
incentives and water-marketing arrangements.

The development of new storage and conveyance facilities, coupled with more efficient use of existing supplies, can help
reduce the problems associated with water diversion in the Estuary watershed. Methods of augmenting water supplies
include, but are not limited to, reclamation, conservation, water transfers, water-marketing agreements, and conjunctive
use of groundwater. (Conjunctive use refers to the coordinated management ofground~vater and surface’water supplies
that results in more efficient use of both water sources.)

Goal
~ Develop and implement aggressive wat4r management measures to increase freshwater availability to the Egtuary.,

Actions
Water Uie actions include:                                                               ’-

.
~ Encouraging publicly owned treatment works, municipalities, and water districts to complete water reclamation and

reuse feasibility studies;
N Ensuring that state water quality standards and Basin Plans encourage water reclamation and reuse;
N Working to devdop a mechanism to ensure implementation of efficient agricultural water management practices;
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EXECUTIVE SUMMARY,

[] 1Lesearching new methods of agricultural water conservation;

~ Evaluating and adopting mechanisms to manage groundwater to protect the long-term integrity of groundwater basins;

[] Creating the legal and regulatory fi:amework for voluntary water-marketing agreements among agricultural, urban, and

enwxonmental interests; and                               ¯

[] ]Encourag’ing the s’tate to continue to negotiate with" the federal government regarding the. possible transfer of owx~ership
or operational control of~he Central Valley Project to a non-feder~ entity.

Pollution Prevention and Reduction

The Problem
The marked reduction in conventional pollut~nts entering the Estuary over the past forty years has largely eliminated the

most obvious symptoms or’water pollution, such as odors, algal blooms, and low oxygen levels. But other pollutants,

such as trace elements, organochlorines and other synthetic pesticides, and petrochemical hydrocarbons, continue to be
of major concern.

]Each year, an estimated five to forty thousand tons of at least sixty-five pollutants enter the Estuary from urban and

agricultural" runoff, municipal wastewater treatment plants, industrial facilities, dredging, chemical spills, and atmospheric

deposition. The pollutants reach highest concentrations in harbors, marinas, and industrial waterways and at effluent

discharge sites. High pollutant levels have produced toxic effects in the Estuary’s fish, shellfish, bird, and mammal species.
Studies indicate that certain pollutants are reducing reproductive success in the starry flounder and causing decreased

embryo size and eggshell thickness in black-crowned night heron eggs.

These effects indicate that much of the Estuary is threatened or impaired by combinations of different toxic pollutants.

With urban hnd uses expected to expand, pollutant loading from al! sources wi!l increase substantially.

Recommended Approach:
Protection of estuarine species and human health requires that the pollutant problem be addressed, in a comprehensive

manner that includes: 1) pollution prevention; 2) control and reduction o£pollutants that cannot be avoided; and

3) remediation of existing contamination. This program proposes both the full implementation of existing regulations and,

where necessary, the development of new initiatives to reduce pollution at its source. The pollution actions identify         -

methods to integrate existing regulatory programs and erfforce existing statutes more effectively. This area also

recommends policy initiatives for pollution preventi_on.

Goals
[] Promote mechanisms to prevent pollution at its source

[] Where polltifion prevention is not possible, control and reduce pollutants entering the ]Estuary.
[] Clean up tOXiC pollution throughout the]Estuary.

N Protect against to~ic effects, inchiding bioaccumulation and toxic sediment accumulation.

Actions

Ac~ons designed to reduce, prevent, control, and alleviate pollution include:

[] ]Establishing specific goals’ foz.reducing the discharge of toxic pollution over time and discouraging reliance on

toxic materials;
N Developing environmental audit procedures for all significant users and producers of toxic substances;

N Reinforcing existing programs and developing new incentives to reduce selenium levels in agricultural drainage;
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[] Developing a £omprehensive strategy to reduce pesticides in the Estuary;

[] Pursuing a mass emissions strategy to both reduce pollutant discharges into the Estuary from point and nonpoint
sources and to address the accumulation ofpolhitants in estuarine organisms and sediments;              . _.

N Adopting water quality objectives that effectively protect estuarine species and human health;
~1 Improving the management and control of urban runofffrom pubh� and private sources;

[] Developing control measures to reduce pollutant loadings from.energy and transportation ~ystems;
[] Estabhshing a model environmental compliance program at federal facilities;
N Cleaning up contaminants presently affectin~ fish, wildlife, and their habitats; and

N Expediting the clean up of toxic hot spots in estuarine sediments.

Dredging and Waterway Modification

The Problem                                                                                                ~

To maintain the navigability of the region’s harbors, marinas, and shipping channels, &edgers remove over e_ight million
cubic yards of sediment from the Estuary floor each year. Although critical to the Estuary’s economic well~being, such

extensive &edging and waterway modification acti-#ities have had significant environmental impacts. In the Bay and Delta,

waterway channelization, shoreline riprapping, urban development, and flood control projects have ehminated or
degraded wetlands and riparian wildlife habitats~ iiacreased seasonal storm flows, and changed sediment movement and
distribution in the estuarine ecosystem.

Environmental impacts associated with dredging and disposal 0’f dredged materia! in the Bay include redistribution of toxic
pollutants, burial of bottom-dwelling organisms, and re?uspension of sediment particles, which causes turbidity and

reduces fishing success in and around disposal sites. In the late 1980s, these kinds of environmental concerns and the

accumulation of&edged sedi ,ments at the Alcatraz disposal site--a navigational hazard--brought disposal practices into
question. State and federal agencies and concerned citizens then called for the development of more environmentally

sound &edging and disposal methods for the future.

Recommended Approach:
Much of the approach described here derives from the Long-Term Management Strategy (LTMS) for dredging and disposal,

a regional effort begun in 1989 by thirty different government agencies, environmental organizations, development

interests, ports, and fishing.organizations. The LTMS seeks to develop technically feasible, economically prudent, and
environmentally acceptable long-range ways to meet the region’s dredging and disposal needs over the next fifty years.

The effort sprang directly from SFEP’s cooperative discussions and research on dredging and waterway modification

in 1988 and 1989.

The LTMS will evaluate all potential disposal options, including ocean sites, in-Bay sites, and upland alternatives, such as

reuse of &edged material for wetlands creation or other projects. By s~pporting this broad-based effort, this section of the

CCMP seeks to provide the framework for developing connections among many issues facing the Estuary, including
improvement of waterway modification practices, sediment management, and ecosystem protection and enhancement.

Goals
[] Adopt a sediment management strategy for dredging and .ycaterway modification.

[] Manage modification of waterways to avoid or offer the adverse impacts of&edging, flood control, channelization,
and shoreline development and protection projects.

N Eliminate unnecessary &edging activities.

[] Maximize the use of&edged material, as a resource.
[] Conduct &edging activities in an environmentally sound fashion.
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Actions

Acdons to achieve the goals in this area include:

[] Conducting studies on sedimei~t dynamics aimed at defining accretion (the addRion ,of~oil to land by gradual, natm~al

deposits) and erosion-processes in marsh and mudflat areas;

[] Developing and setting sediment quali~y objectives;

[] Identifying chzedged material reuse/nonaquatic disposal opportunities and consuzaints;

[] Developing regulatory land use procedures to promote reuse of dredged material for wetlands restoration/creation an~ ¯

other beneficial uses; and

[] Implementing waterway modification policies that protect shoreline areas ~om detlime~tal flooding and erosion wl~ile

maintaining natural resource values.

¯ Land Use
o

The Problem
With over one million new inhabitants expected during the next two decades, population growth and land use change in

the twelve-county Estuary area will continue to increase pollntants, alter wetland and stream habitats, and otherwise
adversely affect the Estuary’s health. Because state planning laws do not require Estuary protection, loca! government land ¯

use decisions rarely consider impacts on this regional resource.

l~ecommended Approach:
This section of the CCMP seeks to enhance the F.sti~ary, while ensuring economic development to meet vital housing,

transportation, and other needs. It focuses on using existing local land use decision-making mechanisms to protect

wetlands and stream environments and reduce pollutants and runoff.

Goals
[] Establish and implement land use and transportation patterns and practices that protect, enhance, and res~0r~ .the

Estuary’s open waters, adjacent wetlands, adjacent essential uplands habitat, and tributary waterways.
I Coordinate and improve planning, regulatory, and development programs of local, regional, state, and federal agencies

to-improve the health of the Estuary.
[] Adopt and utilize land use policies that provide incentives for more active participation by the private sector in

cooperative efforts_that protect and improve the Estuary..

Actiolts , : ¯

Acti’ons to achieve land use goals include:

[] Integrating protection of the Estuary with other state land use-related initiatives;
[] Adopting policies and plans to promote compact, contiguous development;

[] Developing and imp~lemendng guidelines for site planning and best management practices;
[] EduCating the public about how human actions impact the Estuary;                                             ¯ .

[] Creating economic incentives that encourage local governments to implement measures to protect and enhance the

Estuary; and
[] Investigating m~d creating market-based incentives that promote more active pi’ivate sector participation in cooperati~re.

efforts to protect and restore the Estuary.

35

C--091 486
C-091486



Public Involvement and Education

The Problem
Public involvement will be essential for effective implementation of the CCMP. Public involvement will make the

difference between general concern and informed action, and between ’complacency and directed public will. Without a
united and organized public constituency able to monitor the ongoing management of the Estuary, achievement 6fthe

CCMP’s goals, objectives, and individual actions cannot be assured. Only when it comes to understand and embrace the
CGMP wil! the public be able to promote, support, use, enforce, and watchdog the Plan through the critical years of its
implementation.

Recommended Approach:
This sectiorl ~fthe CCMP provides for a strong public involvement program enabling educated and motivated volunteers

to invest in sustaining and restoring the Estuary. In a time of severe budget constraints in both government and the private
sector, the public’s skills, energy, and enthusiasm can serve as !ow-cost alternative resources to solve many of the Estuary’s

problems. Through actions recommended in this section, the public can also provide informed activism, trained and
vigilant monitoring, and other support vital to the CCMP.

Goals

[] Build public understanding ofthel.value of the Estuary’s natural resources and the need to restore, protect, and mm.’ntain
a healthy Estuary for future generations.

[] Increase publi~ involvement in the ongoing stewardship of the Estuary.

Actions

Actions designed to encourage CCMP education, advocacy, and citizen involvement include:

[] Building awareness, interest, and support of the CCMP’s goals and action plans by the general public and decision-makers;
[] Providing and encouraging opportunities for direct citizen involvement in CCMP implementation;
[] Seeking, encouraging, and actively supporting environmental projects and programs that are consistent with CCMP

goals and objectives;

~ Developing, promoting, and supporting multicnltural understanding of and involvement in Estuary issues;
[] Developing and promoting necessary public education tools;

[] Holding a State of the Estuary Conference at least every other year; and
[] Providing opportunities for hands-on citizen action in Estuary restoration activities.

Research and Monitorin£ ¯

The Problem
Environmental decision-makers and managers need continuous access to timely scientific research to refine existing
strategies and formulate new methods for protecting the Estuary’s resources. Effective use of research results requires

strong alliances among managers, scientists, educators, and the public. In addition, new institutional arrangements are
necessary to broaden existing environmental research and monitoring programs for the Estuary.

Recommended Approach:
A new institutional arrangement is n,ecessary to implement a coordinated research and monitoring program concerned

with the broadest range of issues facing the ~.stuary. The central recommendation of this section.!s the establishment of

a San. FranCi,sco ]£stuarir~e Insti~.,u.te~ to assist in gathering, analyzing, and disseminating information on all environmental

*According to its by-laws adopted in May; 1994, the San Francisc9 Estuafine Ins_fitute has changed its_name, t~.the S~an..Francisco E~tuary Institute.
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EXECUTIVE SUMMARY

issues of concern to the Estuary. This specific!lly includes oversight of a t~esearch Er~hancement Program and the
P..egional MonitoringStrategy, which are currendy under d&~relopment.

~ Improve the scientific basis for managing natural resources within the Estuary through an ,effectix~e morn’toting and
research program.

Actions
l~ecommended P,.esearch and Monitoring actions include:

,.~ Establishing a San Francisco Estuarine Institute for coordination of research and monitoring;
N Providing a !ong-term administrative home for the 1Lesearch Enhancement Program; and

N Developing and implementing the 1Legional Monitoring Strategy, which will integrate and expand upon existing

efforts and wil! eventually be part of the comprehensive P,.egional Monitoring Program.

Implementation of the .CCMP

The development of this Comprehensive Conservation and Management Plan is only the first step towards achieving and

maintaining an .ecologically diverse and productive estuarine system. In order to achieve the goals and the vision described
in the CCMP, its recommended actions must be implemented. Further, implementation of the recommended actions will
require strong public s~pport, adequate funding, and the cdoperation of multiple parries.

Effective implementation will require close coordination among the variety of public, local, state, and federal organizations

that have responsibility for managing the Estuary. Therefore, the Management Committee has proposed an implementation
structure under which an I~xecutive Council will have primary responsibility for implementing the CCMP. An

Implementation Committee will coordinate implementation activities under the broad policy direction of the Executive
Council. The Implementation Committee ~ convene subcommittees and working groups as necessary.

The Science/Technical ILeview Committee, through the San Francisco Estuarine Institute, will ensure that the CCMP’s

P,.esearch and Monitoring Program is carried out and Hill provide technical support for implementation activities.

Friends of the San Francisco Estuary will implement the CCMP’s Public Involvement and Education Program a~d will
provide a public review and involvement function for CCMP implementation.
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San Prancisco Estuary Project Management Conference

Members & Active Alternates

Sponsoring Agency Committee
CHAIIK-Dan McGovern, U.S. Environmental Protection Agency, P..e~bn IX

W. Don Manghan; State Water P..esources Control Board
Pamela Lloyd, San Francisco Bay P..egional Water Quahty Contr£1 Board

Clifford C. Wisdom, Central Vakley 1Kegional Water Quahty Contro! Board

Management Committee~
CHAIIK - Harry Seraydarian, U.S. Environmental Protection Agency, 1Kegiori IX 3

Business/Water/Discharger
Chuck Batts, Bay Area Dischargers Association 5, 8

William DuBois, California Farm Bureau Federation 3, 4
John Fraser, Association of California Water Agencies 3
Kassandra Fletcher, Building Industry o£Northern California 2, 6,

Alternate: Dan Boat-wright, Jr., The Hoffman Company
KogerJames, Santa Clara Valley Water District (BASMAA)
Ellen Johnck, Bay Planning Coalition 5, 6, 8
Herbert Stone, Bay Area Lgague’of Industrial Associations 5

Pete Williams, Bay Area Council
Alternate: Ken Guziak

Pal I.iegedus, Sacramento Metropolitan Chamber of Commerce

Envimnment/ Consen, ation
Greg Karras, Citizens for a Better Environment 4, 5

tKichard Oba, United Anglers.of California
Arthur Feinstein, Citizens Committee to Complete the 1Lefuge 1, 2, 8

Barbara Salzman, Matin Audubon Society 1, 2, 6, 8                                                                         ,

Neil Havlik, S01ano County Farmlands and Open Space Foundation
Jay tK. Sorensen, California Striped Bass Association

Alternate: 1Kalph Dmdson

Zeke Grader, Pacific Coast Federation of Fishermen’s Associations
Herbert W. Von Colditz, Pacific Interclub Yachting Association/1Kecreational Boaters of Cahfornia

Alternate: Leonard Long 4
Totton Heffelfinger, Sierra Club/San Francisco Bay Chapter 2

Alternate: Jackie McCort                                                                                            . :
Barry Nelson, Save San Francisco Bay Association 1, 3, 4, 8

Alternate: Marc Holmes 2
Bill Gaines, California Water£owl Association

r-:’---71;- ..... i--:"---T"’v---:’’- ’ -. ...- . -, , ’ ..... ,,.. " . ¯ -,-. i .’ . -~-.: ~: , - ,. , ’,’ : " ’ ,,~’T:’~
Number notatzons fotlowmg members -names m&cate membership on subcommittees. Numbers. corres2on~tto subcommzttees, on.. Btologwal :.. "~, ,

2               3          4                                                y                                                                        6i ~;:~eso~rc~?~ .. Wet!a~id. ~,: ~lows~ -, ~re~gi~g /.Waterw~y.TModfi~afiO# /i -:Pq:~!fi~ant, s..~q. :Qua!i~y ~surcn¢e! Qv}al~t~’i:iC. o:t;itrO l; Ldfi~.~U~i:::?:.~I).I:~.i
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Local Gouernment/ Ciuic
Supervisor Albert ziramburn, County of Matin

Mayor David Fleming, City .o.fVacaville (ABAG Kepresentative) 3, 6
Arliss Ungar, Leagu~ of Women Voters of the Bay Area 2, 3

Alternate: Elva Edger
Councilmember Bobble Landers, City of O~inda (Contra Costa Cities)                                         -

Alternate: Councilmember Terri Williamson, City of Pleasant Hill

Supervisor Kevin Shelley, City and County of San Francisco
Alternate: Michele Pla’, San Francisco Clean Water Program 3, 8

Supervisor Surme Wright McPeak, Committee for Water PoJ~cy Consensus 8
Alternate: Lori Grig~

Mayor Ann& ~udin, City o£Sacramento
Alternate: Jim Sequeira,City of Sacramento Water Division                                                    -

State Agendes
A.J. Yates, California Del~artment of Food and Agriculture
H.K. Chadwick, California Department offish and Game 3

William Crooks, Central Valley Kegional Water QualityControl Board
Alternate: Paul Jepperson

Ed Anton, State Water Kesources Control Board
Alternate: Jerry Johns 3

Peter Grene]l, California Coastal Conservancy
Steven R_itchie, San Francisco Bay Kegional Water Quality, Contro! Board 8

Alternate: Loretta Barsamian

Steve McAdam, San Francisco Bay Conse~wation and Development Commission
Alternate: Jeffrey Blanch.field 6

Kobert Potter, California Department of Water Kesources ~

Alternate: Dr. tKandall Brown
Dr. Wolfgang Fuhs, California Department of Health Services 5

Federal Agencies
James Bybee, National Marine Fisheries Service

Alternate: Chris MoNey 2, 3, 4, 8

Lt. Colonel LarryJinkins, U.S: Army Corps of Engineers
Commander Lee Michlin, Naval Facilities Engineering Command

Kenneth Lentz, U.S. Bureau of Keclamadon
James J. McKevitt, U.S. Fish and Wildlife Service 8

Ex-Offido
Public Advisory Committee Chair-James Haussener, California Marine Parks and Harbors Association
Technical Advisory Committee Chair-Tom Wakeman, U.S. Army Corps of Engineers

Public Advisory Committee

CHAlK-James Haussener, California Marine Parks and Harbors Association 8

Agriculture
George Dupray, California State Grange
Philip Bowles, Bowles Farming
Kathy Marmion, Western Growers Association
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B~siness/Water-Related Industry
Judith Moorad, Western Oil and Gas Association

Citizens-at-Large
Betty Croly 6
Emily 1Lermel 6

Ted Smith

Civic Organizations
t(obert P..abb, San Francisco Planning & Urban l~esearch Association (SPUI~)

Jane l~ogers, San Francisco Foundation

Education /t~esearch

Steve Cochxane, Hayward Shoreline Interpretive Center

P..ita Schrnidt-Sudrnan, Water Education Foundation

Environmental Organizations
P.dchard Izmirian, Federation of Fly Fishers

Emie Goitein, Peninsula Conservation Center Foundation

Labor

Art Santos, Plumbers and Steam:fitters Unibn Local 467

Recreation                                         ..
Jeremy West, Dolphin Swim and Boating Club

M’K Veloz, Northern California Marine Association

Shipping
1Kobert Langner, California Marine Affairs and Navigation Conference

Alternate: William Boland 4
Patrick 1Kyan, Port of Oakland

Diane Kelly, California Association of Port Authorities

Wetlands
’Trish Mulvey, Citizens Committee to Complete the 1Kefuge l, 4, 5, 6, 8

A.L. iKiley, Golden State Wildlife Federation

Elected Officials- Counties
" Supervisor Jan S~ewart, Solano County
Supervisor Edward Campbell, Alameda County
Supervisor Ernest Carpenter, Sonoma County
Supervisor Ilia Collin, Sacramento County

Ahefnate: Douglas Fraleigh, Sacramento County Public Works

Supervisor George Dem~, Yolo. County
Supervisor Anna Eshoo, San Mateo County                                                                          "

Alternate: Mem Levin 6

Supervisor Nancy Fahden, Contra Costa County
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Elected Officials- Cities

Vice Mayo~ P..ober~ Glaze, City of San Leandro
Gene lkoh, City of West Sacramento.

Public Institutions

Charles Warren, State Lands Commission
Alternate: Elizabeth Patterson

Betty Harris, California Association o£!~esource Conservation Districts

Hew.Holmes, Urban Habitat Program
R.obert Manning, State P,.eclamation Board
Doug Nadean, Golden Gate National P..ecreation Area
David Scguster, State Water Contractors

Alternate: Thomas P..inn 3

Martin Vitz, East Bay P..egiona! Park District
Alternate: Ken Burger                                     ., ’

I~dney EAlcoyne, Council pfBay Area R.esource Conservation Districts

Luana EAger, U.S. Soil Conservation Service
John Steiner, San Francisco Bay National Wildlife P..efuge

Technical Advisory Committee

CO-CHAItLS-Tom Mumley, San Francisco Bay tkegional Water Quality Control Board
Tom Wakeman, U~S. Amay Corps of Engineers 4, 7, 8

Academic

-Donald Crosby, Department o£Environmental Toxicology, U.C. Davis
Terrence Gosliner, California Academy of Sciences
John Harte, Energy and i~.e, sources Group, U.C. Berkeley
Michae! Herz, The BayKeeper 3

James Hollibaugh, P..omberg Tiburon Center, San Francisc~o State University
Joe O’Connor, Aquatic Habitat Institute 4, 5, 7
Gary Page, Point I~eyes Bird Observatory
l~obert RAseborough, Marine Science Sin_dies, U.C. Santa Cruz
Steve Monismith, Department Of Civil Engineering, Stanford University 7

i~.obert Spies, Lawrence Livermore National Laboratory 5
John Cashman, UCSF S~ho61 of Pharmacy 5
JeffKoseff, Department of Civil E~ngineering, Stanford university

Tom Powe!l, Department of Environmental Studies, U.C. Davis 7

State
Michael Carlin, San Francisco Bay t~.egiofial Water Quality Control Board 4, 7
tLandall Brown, Department o£Water R.esources 1, 5, 7

-Alternate: V,d Winkler

Wolfgang Fuhs, California Department of Health Services 5                                    ,
Marshall Lee, Cahfornia Department of Food and Agriculture
Gerald pollock, California Environmental Protection Agency, Pesticide and Environmental Toxicology Section

Michael tkugg, California Department of Fish and Game
Alternate: Per~ Her~gesell 1, 7

Leo Wintemitz, State Water P..esources Control Board 5, 7
Alternate: Tom Tamblyn

Greg Gartrell, Contra Costa Water District
Alternate: P.Jchard Denton
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Federal

James Arthur, U.S. Bureau ofP-.eclamation 1
David Young, U.S. Environmental Protection Agency
Brian Mehian, U.S. Enviro~nmental Protection Agency
Frederic Nichols, u.S. Geological Survey 1, 7
Koger Hothem, U.S. Fish and Wildlife Service
David Peterson, U.S. Geological Survey
Larry Scheme1, U.S. Geological Survey s

Larry Smith, U.S. Geological Survey
Jeannette Whipple~ National Marine Fisheries Service

Subcommittee Members
Dennis Barry, Contra Costa County 6
Bob Batha, San Francisco Bay Conservation and Developmeiat Commission 1
Mike Cheney, Califofnia Marine Affairs and Navigation Conference 4
Shelley Clarke, U.S. EnVironmental Protection Agency 4

Jim Cloem, U.S. Geological Survey 7
Pat Foster-Turley, Marine World Foundation 7

Steve Goldbeck, San Francisco Bay Conservation and Development Commission
Archie Greenberg, East Bay Municipal Utility District 5
Tom Harvey, U.S. Fish and Wildlife Service l,
Bruce Herbold, U.S. Environmental Protection Agency 1, 7
Alan Jassby, Department of Environmental Studies, U.C. Davis 1, 7

Margaret Johnston, Aquatic Habitat Institute 7
Michael Josselyn, 1komberg Tiburon Center, San Francisco State University 7

JoanJuranci.ch, State Water lkesources Control Board
Kent K_itching-man, U.S. Environmental Protection Agency 5

Stanley Klemetson, Building Industry Association 5

John Krantkraemer, Environmental Defense Fund 3
Ikobb Leidy, U.S. Environmental Protection Agency
John Malamut, Bay Planning Coalition 6

Tom Maurer, U.S. Fish and Wildlife Service 5
Jim McDaniel, Department of Water 1kesources 3
Barry Montoya, Central Valley 1kegional Water Quality Control Board 5
P, dchard Morat, U.S. Fish and Wildlife Service
Peter Morse, Sacramento County Planning Department 6

Peter Moyle, Department0fWildlife and Fisheries Biology, U.C. Davis l, 7
Denis Nickel, U.S. Soil Conservation Service I
Phil Oshida, U.S. Environmental Protection Agency 4

Maria iKea, U.S. Environmental Protection Agency 5
Jqhn 1kenning, U.S. Bureau oflkeclamation 3

Emily Kenzel, City of Palo Alto 6
Lira 1Liddle, California Coastal Conservancy 2

~ Carol Schermmerling, Urban Creeks Council 4

.i
Fred Seto, Hazardous Materials Laboratory, California Department ofHeahh 5

~ Doris Sloan, Department of Geology, U.C. Berkeley 7

~ Bob Tasto, California Department ofFish and Game 4
~ Mike Vasey, Department of Biology, San Francisco State University 7
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Bay-Delta region,, u,flkfl         p~ov~de~,.~ : A. a home for the early Nat.ire "Americans and
s?arked ~e imagination ~JackLondon, is today the center of one ~ the world’s.

str~ngest economic areas. The biological diversity ~ the area is matched only by

its economic diversity, which supports a thriving tourist trade alongside major

sfliRpin~ and industrial facilities. The rich ecology and enduring economy ensure

the San Francisco ~st~ary~s national and international "’~mFortance. ....

The Importance of the San Francisco Bay-Delta Estuary.

An ~,cological Treasure

The San Francisco Bay-Delta Estuary is the largest estua~ine system on the West Coast of the United States. It drains

over 40 percent of California’s land and includes the waters of San Francisco Bay, San Pablo Bay, Suisun Bay, and the
Sacramento-San Joaquin-Delta.                                               ,

The Estuary is an immensely productive ecosystem that suppor.t,s a diverse community of plant, animal, and aquatic life.

Half of the birds migrating along the Pacific Flyway use.the Estuary’s wetlands for wintering. Pintails, canvasbacks,
widgeons, and other waterfowl breed here. In certain seasons, the Estuary’s mudflats and salt-flats support mgre than one

million shorebirds.

In addition to providing fisheries and wildlife habitat, wetlands improve water quality by filtering pollutants. They also
protect urban and agricultural areas from flooding. However, today only 44,371 acres ofhistoric~tl tidal wetlands remain in
the Estuary. Approximately 92 percent.of the Estuary’s historical tidal wetlands have been filled,diked, or developed.

Over 130 fish species live in the Estuary. Hundreds of thousands of native and hatchery-bred salmon, including four

separate runs of Chinook salmon, migrate through Bay-Delta waters. Historically, more than halfa million Chinook’
salmon returned each year from the ocean to spawn in the Es.tuary. Today, the number is drastically lower, and the

winter-ran salmon is listed as endangered under the federal Endangered Species Act.

Th~ number of striped bass, a highly prized sport fish, has decreased from between three and four million in the 1960s to

just over halfa million today. Its population is maintained primarily from hatchery stocks.

~.conornJc Inaportance
Northern California’s economy is one of the strongest in the United States. In 1990, the gross regional product for the

nine Bay Area counties alone was estimated at $168 billion. Over three milliqn people were employed in this region.

The Estuary region’s economy is based on a variety of industries ranging from petroleum production and refining in the
East Bay to nationally importaiat high-tech computer development in the South Bay. Many of these industries rely directly

or indirectly on the Estuary’s natural resources.

Manufacturin~ provides 600,000 jobs in the twelve-county Bay-Delta region. Manufacturing depends on a plentiful,

high-quality water supply, available wastewater facilities, and adjacent transportation systems, such as railways, highways,
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and ports. !in important contributor to the area’s economic position is the construction industry, which supphes homes

for millions of the Estuary’s inhabita~nts and jobs for 209,000 people.

Over 3,500 commercial vessels enter thee San Francisco Bay each year, making the shipping industry one of the largest on

the West Coast. In 1989, the sL~c major Estuary ports handled over twenty-three million ton~ of cargo (excluding liquid

bulk). Industry sources indicate that, in 1985, over 45,000 jobs were supported by shipping, generating $3 billion in gross

sales transactions.

Agriculture is one of the most resource-dependent of all the businesses operating within the Estuary region. It employs

over 51,000 people. Agriculture requires land for production and water for crop irri~tion. Cahfornia agriculture generates
an estimated $18 billion a year and an estimated $3.5 billion in the twelve Bay-Delta counties. It is aho responsible for 11 per-

cent of the total U.S. agricultural production annually and over 50 percent of the total U.S. vegetable production annually.

The Estuary’s natural resources and scenic beauty contribute to the region’s significant tourist industry. In 1990, visitors to

San Francisco spent $3.9 billion on tourist-related acFivities, supporting 66,000 jobk.

Commercial and sport fishing depend directly on the Estuary’s natural resource base. The commercial sahnon fishery

generated almost $42 million in landings prices in 1988. Sport fishing, including both charter and individual angler

activities, generates hundreds of millions of dollars in revenues annually.

The Estuary provides opportunities for swimming, water skiing, fishing, sailing, and boating at over 290 shoreline

recreational areas and t.~ree hundred marinas, tLecreati0nal, boating contributes to the economy of the region through
berth rents, fees, and equipment sales.

The abundance of migratory waterfowl and corresponding recreational hunting activities make another contribution to
the region’s economy. Th,e Estuary is responsible for approximately one-fourth of California’s waterfowl ha~2cest. Over

two hundred private hunting clubs operate in Suisun Marsh and the Delta.According to the U.S. Fish and Wildlife Service,

duck hunters spent $127 million in the state, while federal duck stamp sales in California generated over $800,000 for land
acquisition in 1989.

The Economic-Environmental Link
Although economic development and. environmental protection are sometimes seen as conflicting goals, activities can be
managed to benefit both.

Salmon, striped bass, and other important Estuary fish need cool, clean water and habitat for spawning and good flows

during the spring for out-migration. Agriculture requires an abundant supply of water to plant spring crops. Millions of

out-migrating fish are entrained in the powerful water project pumps tkat .divert water to farmlands. If water.exports ycere
decreased from March through mid-June and pun~ping ~nd st~orage increased in other~ months,- sufficient water would be

available to protect young salmon and striped bass and still provide for irrigation and urban needs.

Water conservation by agricultural and urban users benefits everyone. Basic water conservation can decrease the cost of

water to consumers, defray the cost of expensive ~rater projects, and provide needed instream flows for fish and wildlife.
Thus, resource-dependent businesses, such as commercial and sport fishing and waterfowl hunting, can benefit econom-

ically. Through water-transfer systems, farmers can benefit from water conservation measures they implement by selling

their conserved water to other water users.

Industrial processing produces pollutant by-products that can be hazardous to biological resources and human health. Economic

incentives can encourage industry to undertake voluntary source reduction measures to decrease the use of hazardous
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materials. This often results in the added benefit of reducing industry’s cost of doing business. These measures also can

reduce the level and cost of regulatory monitoring and flee revenue to address other pollutant threats to the Estuary.

To maintain shipping lanes and manna within the Estuary, dredging is essential. However, disposal of contaminated
sediments can pose health hazards to aquatic life. Clean dredged materials, if used to stabilize levees and create new

wetland areas, can provide benefits to both economic and environmental interests.

The adoption of actions that protect and restore the ecolo~cal resources of the Estuary, while providing the needed
incentives and assurances of economic benefits, is fundamental to long-term effective change in the Estuary. The San

Francisco Estuary Project attempts to link environmental protection and economic viability in developing effective
management goals and actions. A heal@ Estuary supports a healthy economy.

Addressing the Estuary’s Importance

The National Estuary Program

In 1987, the United States Congress created the National Estuary P!:ogr_ .am in response to growing public concern over

the decline of the nation’s estuaries. The program’s purpose is tO protect and improve the water_ quiity and natural
r,esources, of estuaries throughout the country by addressing the environmental pro.b!e.ms sp~c_~fi~ t? e.gch;

-AF directed .... by Section 320 of..the. Clean Water Act, rep=.resentatives, of each estuary in the National Estuary.program must

devdop a Comprehensive .Conservation and Managemer~ Plan~(CCMP). The Plan.must contain recommended actions
to restore and maintain water quality; maintain a balanced indigenous population of shellfish, fish, and wildlife; allow

recregdonal activities in the estuary; an.__~d protect the ber~eficial uses of the estuary.

The National Estuary Program, also recognizes the need for coordinated and comprehensive planning t~ address the
problems facing estuaries. Estuaries and theii: surrounding re~ons often encompass many diverse political, governmental,

and economic entities that use the resources. Each estuary has environmental and socioeconomic concerns that call for

the development of unique, locally focused CCMPs. Through the National Estuary Program,. local users, regulators, and
public interest groups develop an estuary-specific CCMP, thus at the same time developing the political will needed to

implement the plan.

The San Francisco Estuary Project
In 1987, the U.S. EPA established the San Francisco Estuary Project (SFEP) as part of the National Estuary Program. SFEP
has received federal appropriations under the Clean Water Act and matching funds from the State of California. The
Project is joindy sponsored by the U~. EPA and the State of California, which is represented by the State Water 1Kesources
Control Board, the San Francisco Bay 1Kegional Water Quality Control Board, and the Central Valley iKegional Water
Quality Control Board.

SFEP is a cooperative program designed to promote effective management of the San F.rancisco Estuary and to restore
and maintain its water quality and natural resources. For the first time, the Project brought together various Estuary user

groups from the public and private sectors and all levels ofgoverrmaent, including elected officials from the ~welve Bay-
Delta counties, to address the Estuary’s critical environmental problems. This working partnership worked to develop a

CCMP to address these’pr?blems, following specific schedules, actions, and commitments determined by Project members.

Geographic Scope

SFEP defines the Estuary as the waters of San Fr.ancisco Bay, San Pablo Bay, Snisun Bay, and the Sacramento-SanJoaquin
Ddta. The Project boundaries include these waters, their watersheds, and lands in the Delta as delineated by Section
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12220 of the State Water Code. In this CCMP, the term "Estuary" denotes the land and water Within the watershed of
the three bays~ and the Delta.

Under Section 320 (�.WA), SFEP has authority t? assess problems arid develop corrective recommendations for activities
oFFu .rp_n~, wathin.the estuary zone,. ~ which is defined as extending to the upstr.eam r~each~sf tidal influence or the
historical ..... limit ofanadromous ........ fish runs,.whichever is. greater. The Estuary. zone extends well_ ...... into the upper reaches., of.
streams in Northern California. and the Central Valley, where fislx such as salmon and steelhegd trout _have l~sto .riFally~ ¯spawned.. The Estuary project has developed recommendations and _corrective aFtior}s for t!}e en. tir~~Estuary wat~rshed.

SFEP Management Conference Structure and Participants

The structure of the Management Conference, including the purpose, membership, time frame, approval of implemen-
tation plans, and authorization of appropriations, is defined in Section 320 of the Clean Water Act. Over one hundred
participants representing diverse environmental, social, and economic interests and all levels of government serve on one
or more of the Project’s committees.

The Sponsoring Agency Committee directed the Project’s overall policy. The Managemeht Committee served as the
primary decision-making body for SFEP. It approved Project activities and budgets and oversaw development of the CCMP[
Serving under the Management Committee were the Technical and Public Advisory Committees. Both committees
evaluated Project products and made.recommendations to the Management Committee.

Subcommittees, comprised of members of the Managemen~ Committee, Public Advisory Committee, Technical Advisory

Committee, and members of the public, assisted in file development of Status and Trends P,.eports for each program area,

including Dredging and Waterway Modification, Pollutants, Wetlands, Wildlife, Aquatic R.esources, Land Use and Population,

Land Use Effects, and l~.egulatory Management. These technical documents form the foundation for the actions recommended

in the CCMP. Technical r@orts and public education materials produced by SFEP are listed on the inside back cover.

San Francisco Estuary Project Goals

In 1987, the Management Committee developed the following goals to provide direction and purpose for the Project:

1. Develop a comprehensive understanding of environmental and public health values attributable to the Bay and Delta
and how these values interact with social and economic factors.

2. Achieve effective, united, and ongoing management of the Bay and Delta.

3. Develop a Comprehensive Conservation and Management Plan to restore and maintain the chemical, physical, and
biological integrity of the Bay and Delta, including restoration and maintenance of water quality; a balanced indigenous
population bfshellfish, fish, and wildlife; and recreation activities in the Bay and Delta; and assure ~hat the beneficial uses
of the Bay and Delta are protected.

4. l~ecommend priority corrective actions and compliance schedules addressing point and nonpoint sources of pollution.
These recommendations wilt include short- and long-term components based on the scientific information available.

Project participants also identified five primary management issues t1~at require attention in tl~e CCMP because of their
impacts on the Bay and Delta. T~ese issues, which became the basis for the program areas of the C~MP, are:

’.~ Intensified Land Use
~ Decline ofEiol0gical P,.esources
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Status and Tren& tkeports for each of these manageme~nt issues summarize the current level of~nderstanding. The State of
"the Estuary Report, written for SFEP and published in-1992, summarizes data in the technical reports .and other documents

and presents the information in a comprehensible forma~ lot t~.e general public.

Development of the Comprehensive Conservation and Management Plan

CCMP development was based on technical data, subcommittee discussions, and consensus-building negotiations among
the e.ntire Management Committee. When the Management Committee could not reach consensus on a pardcular goal or
action, voting was used. However, most CCMP actions were reached by consensus.

Fibre-Stage De~relopment of the CCMP
The Management Committee developed the CCMP in five stages:

1. Subcommittees developed Status and Trends R.eports, which detailed the current state of the resource and presented
management recommendations.

2. Writing teams, comprised of subcommittee members and staff, refined the management recommendations and
produced a working CCMP, which was presented to the Ma~2agement~ Committee in November, ~1991.

3. The Management Committee met frequently during the first seven months of 1992 for facilitated, consensus-building
discussions to refine and adopt the management recommendations presented in the working CCMP. A Draft CCMP was
released for public comment in August, 1992.

4. The Management Committee ineorporated public comments on the Draft CCMP and finalized unfinished sections of
the CCMP (the Aquatic lkesources Program, implementation, and costing).

5. The Management Committee adopted the final CCMP at its March 31, 1993, meeting.

Throughout this process, the Management Committee worked to develop actions that link the ecological health of the
Estuary to economic benefits. These recommendations are reflected in the strategies suggested to implement the CCMP.

¯ Governor and Administrator Approval

As part of the review process, the San Francisco Bay Conservation and Development Commission (BCDC) analyzed the
CCMP and found that it was consistent with applicable provisions of the Coastal’Zone Management Act.

Following the Management Committee’s approval of the CCMP, it was sent to the Project’s Sponsoring Agency.
Committee for review, then on to the Governor of California for concurrence and the Adm.inistra{or of the U.S.
Environ_mental Protection Agency for approval. Governor Wilson concurred on the :CCMP on November 17, 1993.
Administrator Browner approved the Plan on December 9, 1993. Implementation may now commence.
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Land Use-Human Development and Uses of the Estuary.

Findings:

[] Before 1848, human impacts on the Estuary’s water quality and its ability to sustain biol0gical resources were minimal.

[] Hydraulic gold m.i:,ning caused the first major human-induced alteration of the Estuary. By the early 1900s, more than
one billion cubic yards of mining debris had silted in hundreds of miles of streams and the bottom of parts of San

Frandsco Bay by as much as three feet. Although the debris exacerbated flooding and impeded navigation, some of the
deposited sediment enabled the spread of ti~ial marshes in the Bas~.

[] By the mrn of this century, leve‘e construction in the Delta and along the shore of the Bay had enabled the conversion
of more than half of the Estuary’s tidal wetlands to farm!and and urban uses.

[] The human population in the twelve Estuary counties has increased from about one million in 1920 to more than

seven-and-a-halfmilli0n today. Currently, the Bay Area is the fourth-most-populous metropolitan area in the United

States. By the year 2005, nearly nine million people will reside in the twelve Estuary counties, and almost three million
more will inhabit the Central Valley watershed.

[] Urban expansion has converted thousands of acres of farms, rangeland, and forests to towns and cities. This has
increased the Estuary’s pollutant loads and has lowered the region’s ability to support wildlife.

[] The Estuary provides thtusands of water-dependent jobs in corrmaercial shipping, fishing, and other industries. Jobs in
agriculture and in other sectors throughout the state depend on supphes of high-quality fresh water from the Estuary

watershed.

Until the mid-1800s, the..Estuhry’s waters and biological resources were essentially undisturbed by human development.

Following the influx of gold seekers in the 1850s, human activities began to change the Estuary in major ways. Hydraulic

mining carried more than one billion cubic yards of silt and gr~ avel from the Sierra Nevada into the Delta and San
Francisco Bay. Land reclamation in the Delta and along the edge of the Bay converted more than 750 square miles of tidal

marsh into agriculture and other uses. Farming and ranching altered large expanses of upland vegetation.

In this century, especially during the past four decades, urbanization has been the major influence on the lands around the
Estuary. Large-scale residential and commercial development replaced small farms and pasture on the flatlands adjacent tO
San Francisco Bay. The construction of highways and freeways and-associated leapfrog suburban development have

become major features of the landscape. Much of this development converted or degraded important habitats, particularly

tidal wetlands, and increased the loading of pollutants in urban runoff Today, more than 30 percent ofthg land ifi the,.

nine counties surrounding San Fran.qisc9 Bay has, been urbanized, as has .more.than 10 percent of the. lan.d.in the threei
Delta counties.

"By the year
The increase in urban land around the Estuary reflects the growth 0fthe human ’

nearly nine miRien
population. More than 7,500,000 individuals now live in the twelve Estuary counties,

people will reside in
making the region the fourth-most-populous metropolitan area in the United States.

the twelve £stuam/ With more than twO million additional people in the Central Valley, about one-third of
counties, and almost Califoruia!s.population now lives on land that drains into the Ddta.and Bay: The number
three mi~ien more wB~ ofpeople living within the Estuary’s entire watershed is projected to increase to twelve
inhabit the Central rnillion by 2005. Popiilation growth is expected to be greatest in SanJoaquin, Solano, and

VaRey watershed," . Sacramento counties.
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Population growth is expected to result in the loss of productive agricultural land and, to a lesser extent, rangeland ~nd :
forest land. Between 1990 and 2005, approximately 275 square miles of land will~be urbanized in the twelve Estuary

counties. In the Central Valley watershed, urban land is projected to increase by 454 square miles during the same time
period. These changes ,will reduce the acreage of valuable farmland, wetlands, and riparian areas (the land immediately

adjacent to. rivers and streams) and will increase the amount of human-produced pollutants entering the Estuary.

c

Decline of Biological Resources.

Findings:                                                                          "
[] The Estuary’s habitats--its open water, wetlands, and uplands--sustain the estuarine ecosystem.              .

[] During the past 140 years, most of the wetland habitats--mudflats, tidal and seasonal marshes, and riparian woodland--

have been drastically diminished, while the Bay’s open water has been reduced by one-third. More than one-half0fthe
native upland habitat has been converted to urban land.

[] Since the mid-1970s, the abundance ofphytoplankton has declined in the Estuary’s northern reach (San Pablo and
Suisun Bays), due in part to decreased freshwater flows, increased water transparency, and the establishment of the

voracious, non-native clam PotamocorbuIa in Suisun Bay. With this decrease in phytoplankton, zooplankton productior~

has been low, thus reducing the availability of food for several species of young fish.

[] The number of Chifiook salmon returning to spawn in the Estu .ary’s tributaries has declined by 70 percent from

historical levels. In the San Joaquin River, there has been a 90 percent reduction. The Sacramento River winter-run

salmon has been designated a federal threatened and state endangered species. Water development is the major cause

of the decline.of this valuable resource.                                                ,.

[] The striped bass population is at its lowest level since the species was introduced into the Estuary more than one

hundred years ago. The population of adult striped bass has dropped to one-halfrnillion, less than 20 percent of the

number in the 1960s. Several factors, including water diversions, pollutants, and habitat alteration, are suspected
causes of the decline.

[] The U.S. Fish and Wildlife Service listed th~ Delta smelt as threatened under the federal Endangered Species Act. This

once-abtmdant native species resides in the Delta and Suisun Bay and feeds sblely On t~e dimini~ shing supplies 0fplankton:

[] Many species of bottom-dwelling animals recently introduced to the Bay and Delta have altered the community

~ composition. Unintentional introductions seem to occur at a rate of about one per year.

[] The Estuary is one of the most important staging and wintering areas for migratory waterfowl and shorebird

populations on the west coasts of North and South America. Nearly one million waterfowl and one million shorebirds
use the Estuary’s open water and wetland habitats at certain times of the year. As waterfowl habitat has dwindled in

other parts of the state, the Estuary has become increasingly important for maintaining bird populations.         -

[] Major factors affecting wildlife in the Estuary basin are habitat loss, disease, introduced predators, and pollution.. .

,~Between 1985 and 2005, some four hundred square miled of range, forest, and agricultural lands in the Estuary basin are

expected to be converted to urban uses. This, and additional losses 0fwetlands, will further compromise the region’s

ability to support a thriving community of wildlife.
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[] Wetlands, one of the Estuary’s most vahiable resources, are critical for maintaining many of its fish and wildlife species.

Of the thirty-two~ species of wildlife whose populations a:e declining in the Estuary, twenty-three are associated
primarily with wetlands.

[] In addition to their value ’as fish and wildlife habitat, wetlands provide many other important benefits, h3ctuding flood
control, groundwater recharge, shoreline stabilization, open space af~d recreation, and water quality maintenance’.

[] Of the 545,375 acres of historical tidal wetlands, ordy 44,371 acres (8 perc.ent) remain. In the Delta, 92 percent of the
original wetlands have been converted to farmland. In San Francisco Bay, 82 percent of the tidal wetlands have been
fdled or diked..

[] More.than 100,000 acres of.~he Estuary’s wetlands (about one-sixth of the existing wedand acreage) have been
protected in the form 7ofparks, refuges, and preserves. Although wetland degradation and conversion have slowed
substantially since the early 1970s, loss of valuable habitat still continues.

[] Projected urban expansion in the Estuary basin could adversely affect at least 10,000 acres of stream corridor and 3,500
acres of non-riparian wetlands. Mitigation could oft~et some of the losses.

[] Based on expected patterns of urban expansion, seasonal and riparian wetlands are the most threatened wetland types.

The Estuary’s biological resources--its habitats, aquatic organisms, and wildlife--have undergone major changes since the
G£1d 1Kush. These changes, include habitat degradation and conversion, population declines and the extirpation of many
native species, and the introduction of hundreds of plant and a~mal species. Although the estuarine ecosystem remains
diverse and productive, it is highly modified.

In the past 150 years, shoaling,caused by hydraulic mining debris and the diking and filling of tidal marshes have decreased
the surface area of San Francisco Bay by 37 percent to its present area of 478 square miles. More than halfa million acres
of the Estuary’s historical tidal wetlands have been converted to farms, salt ponds, and urban uses, a reduction of 92
percent. Fewer than 45,000 acres of the Estuary’s historical tidal marshes remain intact. Non-tidal wet!ands have been
converted to farms and other uses, and many of the riparian forests have been removed by flood control projects and
urban devdopment. More than half the natural upland habitats in the Estuary’s basin have been converted to urban uses.

Whole communities of aquatic resources--phytoplankton, zooplankton, bottom-dwellers, and fish--have undergone
extensive change. More than one hundred:exotic species of aquatic invertebrates, including dams, oysters, and worms,
have been introduced in the past century. Today, most of thh large linvertebrates of the Bay shallows are introduced
species, and the majority of the more than fifty fish species, found in the Delta are non-natives.:

Much of the Estuary.’s productivity is dependent upon the growth ofphytoplankton, small floating plants that transform
sup~ght into food. Since the early 1970s, and especially since the 1976-1977 drought, phytoplankton abundance generally
has declined in the Estuary’s northern reach. Populations of zooplankton, which feed on phytoplankton, also have
declined and are now at levels much lower than in the 1970s. The causes of these changes are not well understood, but
are thought to include, at a minimum, reduced freshwater flows and the introduced Asian clam.

~’Of~:he ~45,37S ac~’es ~The recent arrival of the Asian clam has made it difficult fo~ scientists to understand the ""

of his~:orica~ ~:ida]

I

causes for alterations of the phytoplankton and zooplankton communities. Unintentionally
wetlands, only 44,37 ] introduced into’the Estuary in cargo ship ballast water the clam was first discovered in the

acres (8%) remain." Carquin~z Strait area in 1986, following a winter of unusually high river flow. Since then,
dpring five years of low flows, the Asian clam has spread throughout Suisun and San Pablo
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Bays and, to a lesser extent, into portions of S~n Francisco Bay. Growing at densities as ~The £stua~’s salmon

high as 25,000 individuals per square meter, the clam population is able to consume vast stocks have dropped
quandd4s .ofphytoplankton. By gready reducing the availability ofphy~oplankton to other markedly since "the tuFn
organisms; this c~am may be causing a major shift in the m~keup of the aquatic ecosystemof the centu~y, when an
in the northern portion of the W.stuary. ’ annua~ average, o-f some

’~ - 9~)~)~000 ~sh returned Co
Several of the Estuary’s fish species have undergone changes in population levels in recent

Cent~a[ Valley screams
years. Although some species have increased in numbers, !ncluding the commercially

important PaCific herring and many of the native non-game fish that inhabit the South
to spawn.~’

Bay, others have declined. Species with declining populations that are receiving the g-reatest attention are

Chinook salmon, striped bass, and Delta smelt.

The l~.stuary’s salmon stocks have dropped markeclly since the turn of the century, when an annual average of some

900,000 fish returned to Central Valley streams to spawn. By the early 1950s, following construction of Shasta Dam on

the Sacramento l~iver and Friant Dam on the San Joaquin Ikiver, Chinook salmo~ runs haddropped to about 400,000

fish annually. The construction of Friant Dam completely destroyed the upper SanJoaqnin iR_iver stock of mostly s.pring-

run salmon. Numerous smaller dams are also responsible for the declining salmon populations. Today, an annual average

of about 275,000 salmon spawn in the Estuary watershed; most of these are fall-run fish which spawn in the Sacramento .

1~iver drainage.

Other factors responsible for the decline in salmon populations include reduced spawning habitat, inadequate stream

spawning flows, intermittent poor water quality, spawning gravel of unsuitable size, high strgam temperatures, and losses

of young fish to water diversions. The upper Sacramento IkJver winter-run salmon has declined to su(h an extent that it

has been listed as a federal and a state endangered species. The annual commercial ocean catch of about 400,000 salmon

has remained fairly stable, maintained in par~ by five hatcheries that produce a total ofm0re than thirty million fingerlings

.andyearlings each year. Thenatural prbduction ofsalm0n in streams is now inadequate to sustain c01rimgrqial a~d sport~

fisheries.

Striped bass, introduced into the I~stuiry in the 1880s, ~upported a large commercial fishery until the 1930s. Today the

striped bass is prized as a sport fish. However, at approximately 500,000 fish, the current number of adult striped bass is at

the lowest level of this century. Potential causes of the decline include Delta water diversions, reduced Delta outflows,

reverse flows, low SanJoaquin Ikiver flows, pollutants, and wetland filling. Losses to IDelta water diversions appear to be a

very important factor in the decline. Between 1976 and 1986, tens ofrnillions of young bass and an inestimable number

of eggs and larvae were lost to state and federal water project pumps in the southern Delta. ’Additional losses occurred in

the 1,800 unscreened siphons and pumps of Delta farms.

Although the Delta smelt has no commercial or sport value, it is one of the few remaining native species found in the

upper reaches of the E,.sfuary. Once common, its numbers have dropped precipitously since the early 1980s. Because this

species fe~ds entirely on plankton, it is not surprising that the changes in the smelt population have occurred at the same

time as the decline in plankton production in the ]~stuary’s northern reach. Invasions of exotic invertebrates and phyto-

plankton, losses to water diversions, and habitat modification have all contributed to its deterioration. The California Fish

and Game Commission and the U.S. Fish and Wildlife Service both recently listed the Delta ~melt as endangered under

their respective Endangered Species Acts. These listings could affect water project operations in the Delta and upstream.

The Estuary supports more than 380 spe.¢ies of wil~life. About one-third of these species, including most of those with

high commercial or recreational value, are associated with Open water, wetlands, and adjacent uplands.

Development of the IR, stuary has drastically altered wildlife habitats, and, as a result, populations of most wildlife species are

smaller than in the past. Some ninety species and subspecies, whose,populations are dwindling or monitored, are designated
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by" federal or state agencies as being in need of special a~ention. Ofth~se, sLxty-one are affected by the loss of wetlands

and 6parian areas.

The ]gay and Delta comprise one of the most important wintering areas for minatory waterfowl on the west coasts of

North and South America. Nearly one million waterfowl use the Estuary’s open waterl and wetland habitats. Suisun Marsh

and farmed wetlands in the Delta provide valuable :~.~abitat for ducks, geese, pelicans, and swans. As wedands in other parts
of California continue to diminish, the Estuary’s remaining wetlands are becoming ever more important to waterfowl

More than thirW-four species ofshorebirds occur reg-ularly within the Estuary.. Most of these species frequent the ]gay and

Delta during the spring, en route to northern breeding ~ounds in Canada and Alaska, and in the fall upon their return.

Census figures indicate that shorebird populations peak in the spring months to more than one million bit&. In San
Francisco ]gay, about 60 percent ofshorehird use occurs in the South ]gay and 20 percent occurs in San Pablo Bay. In the

Delta, marshes, mudflats, oxidation ponds, and farm rid& provide important habitat. Extensive fal! and spring flooding

of plowed Delta fields can result in large concentrations ofshorebirds. In 1990, the San Francisco-San Pablo ]gay system
was recognized as a site of hemispheric importance by the Western Hemisphere Shorebird 1Leserve Network. Only three

other areas on the west coasts of North and South America have received such high recognition.

Populations of several of the Estuary’s wildlife species have recently increased. In the past five years, the breeding popula-

tion of the double-crested cormorant, a bird that nests on bridges and other constructed structures, increased to more than

’"ghe Bay and Delta          1,110 pairs. The breeding population of the western gull has also ~own, In 1981,
California gulls established a nesting population that still flourishes in the Bay. Through

comprise one of the most

imp0~ant wintering
immi~ation from other areas and human assistance, the American peregrine falcon,

an endangered specie.s, has increased ten-fold in the Bay Area during the past twenty
areas for migratory

years. However, none of the locally nesting pairs has successfully reproduced recendy.
water~ow~ on the west
coasts of North and Since the 1980s, there has been a substantial increase in the red fox population,
South America." especially on the eastern shoreline o.f the South Bay. The fox, introduced to California

from the Midwest in the early 1900s, is an efficient predator that has adapted to urbanized areas and now poses a severe

threat to ~ound-nesting birds, waterfowl, and shorebirds in the Estuary. The U.S. Fish and Wildlife Service recentIy

proposed a plan to reduce the threat of fox predation to nesting birds of the San Francisco Bay National Wildlife 1Lefuge.

Although populations of some species have increased in recent years, populations ofother species have declined. The

endangered California clapper rail, estimated at 1,500 individuals in the mid-1980s, has dropped to below three hundred.
The South Bay nesting population of the Caspian tern also has declined from more than one thousand in 1971 to ouly

about two hundred in 1990. Predation_ by the red fox and other introduced predators, as well as habitat changes, are noted

causes of these declines. The nest of the least tern, also an endangered species, is subject to predation and human
disturbance as well.

Habitat availability for the salt marsh harvest mouse, a state and federal endangered species, has declined markedly in the

past twenty years. While about 6,000 .acres of habitat remain available to the northern subspecies in Suisun Bay, the
southern subspecies inhabits only about 760 acres of South ]gay marshes, where diking of tidal marshes.,, land sinkage, and

shoreline erosion have reduced tidal marsh acreage, especially at high tide.

Future land development in the Estuary regionis expected to reduce the most valuable habitats and adversely affect

populations of many fish and wildlife. Although some species may flourish, many will not. Unless efforts are made to
minimize losses of valuable habitat and to improve the way in which the Estuary’s land and water are managed, conditions

for many of the region’s biological resources will continue to deteriorate.

54

C--091 505
C-091505



STATE OF THE ESTUARY

Freshwater Diversions and Altered Flou  Regime

Findings:
[] The Estuary’s freshwater supply strongly influences environmental conditions in the Estuary. It ~so suppo ~r~s map_y

other beneficial uses, inchld~ng water for agricultt~re, m~dnicipalities, and industry. Some ~v.e .n. ty ~on.Califorr~ans,

or two-thirds of the state’s population, rely .on the Estuary’s freshwater supply fqr &inking.water:

[] Ninety percent of the Estuary’s fresh water originates in the Gentral Valley watershed. The Sacramento PAver provides

about 80 percent of this flow, and the SanJoaquin PAver and other streams contribute the remainder.

[] The total annual volume of fresh water reaching the Estuary is highly variable, primarily as a result of rain, or the lack

of it. During the past twenty years, annual inflow has ranged from more than fifty million acre-feet ~o less than eight

million acre-feet and has averaged about twenty-four million acre-feet.

[] More~than se#en thousand diversions for a variety of purposes, such as flood control, sto~ag~e, and agricultural use,

reduce the annual yolume of water entering San Francisco Bay by..m, q~e¯ than 0ne-h .a~ in.some years..At, the cu~er~t
"level of development, more than sixteen, million acre-feet of fresh ~ater are diverted froth the -Es~uary’s supply. Of tMs

Volume~ more than nine million acre-feet are diverted upstream of the, Delta for local u.se and exRo~t,:andabou~ se~v~.n

million acre-feet are diverted from the Delta for local use and_export. Keservoirs in the Central Valley are capable of

storing about twenty-seven million acre-feet of fresh water, roughly three million acre-feet more than the Estuary’s

average annual ~inflow since the 1920s.

N The federal Central Valley Project and the State Water Project are by far the two largest diverters, together removing .
nearly ten million acre-feet of water from within the Estuary watershed. Eighty-five percent of this water is used by

agriculture and 15 percent goes to municipal, industrial, and other uses.

[] Storage and diversions affect the seasonal volume of fresh water entering the Bay. Natural Estuary freshwater flow is

reduced significantly during late fall, winter, spring, and early summer and is slightly increased during the late summer

and early fall. The effects of diversions and storage on seasonal flow are greatest in the spring.

[] Diversions and altered flow affect the Estuary’s circulation and water quality, habitat conditions for wildlife, production

ofphytoplankton and zooplankton, and the survival of eggs and young of many fish species, including salmon, striped

bass, and others. The effect on these species is magnified during dry and critically dry years.

N Construction of currently planned loca! water development projects and the completion of the State Water Project are

expected to increase annual diversions from the Estuary’s water supply by at least 1.1 million acre-feet.

Freshwater flows are among the most important factors influencing physical, chemical, and biological conditions in the
Estuary. Many of its biological resources are direcdy affected by the quantity and timing of these flows, and by the way in

which water is diverted for non-estuarine uses. Considering this, and the fact that two-thirds of California’s ptpulation
depend upon the Estuary’s fresh water as a supply for drinking a.nd other uses, it is not surprising that the "flows" issue is
being discussed avidly by Estuary Project participants and others throughout the state.

The Estuary’s freshwater flows originate as precipitation in the Cenvral Valley and in the watershed surrounding the Bay.

About 90 percent of the flows are frgm the Central Valley watershed. The remainder come from the Bay watershed.
Because the amount of precipitation varies each year, so does the volume of flesh water that reaches the Estuary.
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CC~P ¯ ~UblE 1993

Development of ma~or flood control and ~ater storage reservoirs began in the latter half o£ ~5c ]~s~ cc~. ~od~,
~ more than one hun&ed rese~oirs ~ the C~pt~ V~ey watershed, each ~th a storag~ capaci~ of at least 50,000 acre-

feet. Comb~ed, they can store about ~enV-seven ~on acreffeet of water, which excee& the average ~uN flow
~0m the Delta into the Bay.

~’~ur~en~ly, develop- Diversions ~-om ~e Estua~’s ~buta~es beg~ in ~e ~ng re~ons of the northern

ment, upstream Siena ~ the ~d-1850s as ~ners ~verted water for hy~a~c ~ng operations. At

d~vevs;ons, in-~elta about the s~e ~e, f~mers, began to ~vert water @om stre~s o~ the V~ey floor. The
volume bfwater ~verted upsme~ of the Delta has ~own stea~y ever since. As ofuses, and Delta expo~s

reduce flows to San 1990, upstre~ ~versions reduced the volume of water reacNng the Esm~ by more
than Mne ~on acre-feet. TNs water is used for a~cNturM, muMcipN, and industfi~

Francisco ~ay by more
uses ~ the Cen~ V~ey ~d in the Bay ~ea. Wi~ the Delta, about one

than fi~een mii~on
ache-feet of~ater ~e consumed each year to ~gate crops~in thefiqh.Delt~ soils.

acre-feet, a reduction . " ..................... ~ : ¯
og more than S~% o$ the

- Since ~e i940s, when the federN Cen~N V~ey Project began ~ve:ting water ~to the
average annua~ flow." Contra Costa CanN, the export of~esh water ~om ~he Delta has stea~y increased.

195!, the federM Delta-Mendota C~M began to export Delta water southw~d into the SanJoaquin V~ey, mos@ to

tim. In 1968, the State Water Project Delta pumping fic~W began exporting Delta water into the C~forNa Aqueduct,

a system that conveys water southw~d into the SanJoaquin V~ey and to Sou~ern C~fo~a.

Cu~en@, development, upstream ~ve~sions, in-Delta uses, and Delta e~o~ts reduce flows to San Francisco Bay by more

than fifteen ~on acre-feet, a reduction of more than 50 percent of the average ~uN flow. About 85 percent of the
~esh water exported ~om ~he Delta goes to fi~s; the remNnder is used by muNcip~des and industries in the Bay ~ea,

the CentrN V~ey, ~d Southern

Water development has changed the patterns of~eshwater flow into the Esma~. Water is stored during winter and spring
for release later in the year. This yea@ reduces flows during ApN~ May, and June, and may increase ~em shgh@ during

~e late su~er ~d e~ly f~. In 1990, Delta ouNow during spring and early su~er w~ about one-tNrd of what

woMd be ~thout water sto~ge and diversions.

Water resources development and associated changes in the d~ng and volume of~eshwater flows have had an eno~ous

impact on the Esmaw’s biolo~cM resources. This ~pact h~ been pardcM~ly severe on severM fish species and results
pfim~y ~om habitat loss and de~adafion, Ntered water tempe~amie re~mes, increased mortaliW of eggs and young
~om ~versions and predators, t~sport of species into new are~, and ~teration o~ con~sio~ of~x~on patterns

spawning adN~ or out-~ating young. The ~pacts have been most ob~ous on certNn fish species, such as
s~ped bass, and some resident fishes. The number ofnatur@ reproducing sNmon and s~ped b~s has plu~eted ~o~

histoficN leveN, and popNations ofothe~ species have dechned ~ we~.

Water development is fir ~om complete in the Estu~ watershed and in other parts ofC~forNa. Sta~e Water Project
pliers are cu~ently ev~ua~ng ways to incre~e average annu~ Delta expor~ by more ~ one ~on acre-feet and, at

the s~e ~me, reduce some of the e~sting proble~ associated with Delta ~versions. In ad~don to increasing the export

rate at the state’s Delta pumping ficfli~, planners ~e considering mo~ing Delta chapels and constructing water storage

tic,ties elsewhere. The federN gover~ent is pl~Nng to increase i~ water de~vefies ~om EstuaW ~but~es ~d is
cu~en@ evNuadng’the en~ko~entN ~pact of various development Mternadves.

Given the e~ected increase in water demand ~om C~fo~a’s ~o~ng population in the co~ng decades, it is clear that
water suppBes must be used more efficiency. It is equ@ clear that the Esm~’s ~eshwater supply must be managed in a

scien~c~y ~d ecolo~c@ sound manner. It is 5kely that C~fo~ans ~ meet ~ture water needs through a combina-

don ofconse~ation measures, changes in water policy, and new physic~ tic’ties.
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Increased PollutanCs l

Findings:
N Each year, an estimated five to forty.thousand tOnS ofitt le~s~ six,y-five poflutants .enter tl~e Es~tuary. Many. of the

pollutants are carcinogenic, teratogenic, or mutagenic in one type of organism or another..

[] The major sources of pollutants to the Estuary_are urban runoff, non-urban runoff, municipal wastewater treatment

plants, industrial facilities, rivers, dred~ng, spills, and atmospheric deposition.

[] Since the 1950% improved treatment has lowered the quantity of biodegradable pollutants entering the Estuary from
wastewater treatment plants. As a result, effects associated with low oxygen concentrations and high bacteria levels are

now rare in the Estuary.

[] Improved treatment at municipal wastewater t~eatment plants and industrial facilities has reduced the discharge of some
toxic trace elements, but these substances continue to enter the Estuary in large quantities, especia!ly from Uncontrolled "

sources.

[] Pollutants are widespread in the Estuary and reach highest concentrations in harbors, marinas, industrial waterways, and

at effluent discharge sites,                                                                                          o.

[] Pollutants that enter the Estuary can concentrate at high levels in animal tissues, even though they may occur at low

concentrations in the water and sediments.

[] Bioassays of Estuary water, sediments, municipal and industrial effluent, and urban and non-urban runoffhave elicited
. toxic efi~cts in some test organisms.

[] Conceritrations of silver, copper, and cadmium in South Bay dams vary in response to annual water circulation

processes that dilute and transport ~race elements.

[] Persistent pollutants appear to cause sublethal effects in some species. For example, polychlorinated biphenyls (PCBs)

appear to reduce reproductive success in starry flounder in the eastern portion of the Central Bay. PCBs and DDE in
black-crowned night heron eggs have been correlated with decreased embryo size and eggshell thickness.

[] Concentrations of several pollutants in Estuary waters-exceed state water quality objectives. Concentrations of some      .,

pollutants in animal tissues exceed international standards and guidelines for the protection ofiquatic life.

[] While pollutant effects can be.demonstrated in laboratory bioassays, effects on animal behavior, population dynamics,

or community structure in the Estuary are poorly understood.

[] Discontinuing the use of a particular chemical may be more effective in reducing its presence in the Estuary than

treating it. After being banned by law, DDT and PCB levels in biota fell dramatically.                         ~’

[] More than twelve million humans will live in the Estuary watershed within the next"Each },ear, an estimated
two decades, urban runoffand the associated pollutant loading are sure to increase.

five to forty thousand
tons o~r mrleast sixty-~ive

Pollutants are substances that adversely affect the physical, chemical, and biolo~cal prop-
pollutants en~%er~ the

erties of the environment. Some occur naturally and have been.components ofecosyst~ms: ¯ "

for millions of years. Others are human-produced and introduced only recently. EstuarY/"’-
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There are four kinds .ofp011u~ants in the~stuary: inorganic chemicals, organic chemicals, biological pollutants, Land
s~sPer~ded se~dirnen~s and other particles. The most important inorganic chemicals are the compounds ofptmsphorns ind

nitrogen, and heavy-metals, also known as trace elements. Phosphorus and nitrogen, primarily.in the form of~phosphates

and nitrates, are necessary for plant growth. However, in.high c.oncentrations, they may cause ~xcessive growth~ of aquatic.
vegetidon. The trace elements in the Estuary that cause the most concern are arsenic, cadmium,, chromium, copper, lead,

mercury, nickel, sele.niurn, silver, dn, and zinc.

Organic chemicals of greatest concern are synthetic substances, including plastics, pesticides, fertilizers, ~olventsl and

pharmaceuticals. PCBs and pesticide~, such as DDT and Malathion, are organics that may adversely affect Estuary

organisms. Most biological pollutants (bacteria and vi.ruses) that are harmful to human health enter the Estuary in
untreated sewage, recreational boat discharge, and runoff from farms, feedlots, and urban ~reas~ Eroding soil and

decomposing plant and animal Wastes are sources of~ediment and other particles that may also degrade water quality.

The kinds of pollutants considered to adversely affect the Estuary have changed markedly Over the years. Until the 1940s,

’the most obvious.pollution problems were caused by untreated industrial and sewage wastes. After World War II,

increased use of synthetic organic compounds began to pose new, often more subtle, threats.

Pollutants enter the Estuary from many sources, each of which contributes a unique mixture bf chemicals. At present,

these sources include more than fifty municipal wastewater treatment plants, more than sL,~ty-five industrial facilities,
urban runoff, rural runoff, rivers, and dfr-~dging and dredged material disposa!.

Beginning in the 1950s, some municipal ~va~stewater treatment, plants began primary treatment to screen and remove
sediment and to digest and disinfect sludge. In the mic~=1960s, secondary treatment began to further remove sediment and

chemicals. The expenditure of more than $3 billion on enhanced treatment in the 1960s and 1970s led to major

improvements of municipal and industrial effluent and of Estuary water quality. For example, between 1955 and 1985,
even as the volume of municipal discharges increased from 250 to 550 million gallons per day, improved treatment

.’4

reduced biochemical oxygen demand by about 80 percent and loadings of suspended solids by about 75 percent.

In the late 1970s, advances in pretreatment programs also reduced the load of toxic pollutants entering the Estuary from
municipal Wastewater treatment plants. Pretreatment programs aim to remove toxic pollutants at their sources rather than

at municipal treatment plants. This.reduce_s the volume of pollutants destined for treatment plants, thus helping them
operate more effectively.

The treatment ofwastewater discharged directly from industrial facilities into the Estuary has also improved. Loading of

pollutants from oil refineries, the biggest class of industrial dischargers, has declined dramatically since the early 1960s, For
example, in i961, refineries discharged about two tons of chrornium and zinc into the Bay each day. By 1984, daily .

discharge was about twenty-five poun&. Additional reductions in industrial loadings have been made through pollution
prevention and source reduction.                                                           .

The quantity of conventional po!lutants entering the Estuary from municipal and industrial sources has declined markedly
during the past forty years. As a result, the most obvious symptoms of poor water quality--odors, algal blooms, and low

oxygen levels--have been eliminated throughout most of the Estuary. Pollutants that continue to be of major concern ar~

the trace elements, organochlorines and other synthetic pesticides, and petrochemical hydrocarbons.

Preliminary estimates indicate that rural and urban runoffcontribute the greatest quantifies of most trace elements to the

Estuary. Urban runoffis the major source ofoil and grease. Municipal and industrial effluent contribute sizable

proportions of cadmium, mercury, and silver. Agricultural lands contribute large quantities of pesticides.
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Pollutants have been detected in the Estuary’s water, sediments, and organisms./klthough’~Even though
the concentrations of most pollutants surveyed in water are low, copper, lead, mercury,~eve~s for many
and nickel have exceeded state water quality objectives established to protect beneficialelements from muni-
uses of the Estuary’s water, cipM and industrial

’ effluen~ soueces ~ve
Compared to backgroun&levels:attributable to naturalsources, pollutant concentrations in

decreased in recent
sediments"are slightly ~levated in nearly all parts 0fthg Estuary. Concentrations are highest

decades,
in harbors, harbor entrances, industrial waterways, and marinas. Trace elements with the

of most polIutants in
highest concentrations in sediments are copper, lead, chromium, and zinc. Areas with

particularly high concentrations of these pollutants include Islais Creek, Alameda Navalthe Estuarg’s sediments

Air Station, Channel C’reek, Mare Island Strait, and Hunters Point Naval Shipyard. and animals do not

Currently.no standa.rds exist for pollutant concentrations in sediments, indicate a similar

Pollutants in the Estuary’s water and sediments may ultimately find their way into its animals. Filter feeders, such as clams

and oysters, ingest pollutants in the water as they feed on plankton and other microorganisms, snails and worms take in
pollutants as they graze on the organic matter in’sediments, and so.on up the food chain.Eventually, these pollutants can

end up in human food. As organisms consume contaminated prey, pollutant concen~:rations in their tissues may increase.
Concentrations often trace elements, DDT, and PCB sampled in the Estuary’s mussels, clams, fish, and birds are either

significantly elevated~ compared t~ samples collected elsewhere i~ the state, or exceed the State Maximum Allowable
1Kesidue Level or the Median International Standard. Concentrations of pollutants in aquatic animals are greatest in

organisms inhabiting harbors, harbor entrances, marinas, and industrial waterways.

Even though pollutant loads for many traee elements from municipal and industrial effluent sources have decreased in
recent decades, concentrations of most pollutants in the Estuary’s sediments and animals do not indicate a similar trend.

Based upon available data from repeated analyses of sediments, sediment cores, mussels, and ~ther animals, few reductions

in po~utant concentrations have been demonstrated.

While it is, fairly easy to measure concentrations ofpollutatits in water, sediments, and animal tissue, it often is extremely

difficult to determine the overall effect ofa pollutai~t on individual animals. Even more difficult to determine are pollutant

effects on populations of a single species Or on the entire aquatic community. During the past five years, laboratory

bioassays (some of which must be considered as preliminary) have indicated that, at times, the Bay’s ambient water, some
municipal and industrial effluent, and some urban and rural runoff are toxic to test organisms.

The future loading of pollutants to the Estuary will be determined by the nu.m.be.r,,ofpeople living in the watershed, land
use patterns, the use and disposal of pollutant-containing pro~lucts, industrial processes, and treatment technologies. In the

absence of additional control measures or more widespread and effective pollution prevention, loads fror~ municipal

effluent will rise as the population discharging to municipal treatment plants increases. With some 725 square miles of
Urban land projected to be developed in the watershed by 2005, pollutant loading from urban runoffis expected to

increase substantially. Also, unless there are significant changes in farming practices, agriculture will continue to contribute
heavily to rural runoff.

59

C--091 51 0
C-091510



CCMP. JUNE q993

Dredging and Waterway Modification

F.indings:            ~

N Each year, some six million cubic yards of sediments enter the Estuary, primarily from the Sacramento and SanJoaquin

P-Sver systems. Most of this material is deposited in waterways of the Bay and Delta, where &edging is required to
ensure adequate water depths for commercial and recreational vessels.

re..Dredging is conducted by the U.S. Army Corps of Engineers, the U.S. Navy, ports, commercial marina operators, local

flood control and reclamation districts, and others¯

~, During 1986-1987, the U.S. Army Corps of.En’gineers and the U.S. Navy &edged an annual average of 7.3 million

cubic yards of material in the Estuary. In combination with other projects, some eight million cubic yards were &edged
and disposed of each year.

m. Siiace 1975, there have been only three main aquatic disposal sites for &edged materials in the Bay. Of the dredged
¯ material disposed of in 1986-1987, 65 percent went to the Alcatraz disposal site. The remainder was disposed of at sites

in San Pablo Bay and Carqninez Strait or at upland sites in the region.

~ Modeling and field studies indicate that much of the &edged material disposed of at aquatic sites remains in the Bay,

with some redepositing in &edged areas.

[] Dredging and disposal of&edged material temporarily increases turbidity, influences bottom-feeding communities at

and near disposal sites, and may affect the behavior and physiology offish and other organisms. It also may redistribute
toxic pollutants and increase their availability to aquatic organisms.

N_ The two most hotly debated &edging issues during the past few years~ave been the effect of&edged material disposal

on Central Bay angler success and the redistribution and release of toxic contaminants in &edged sediment.

[] In response to &edging-related environmental problems, state, federal, and other interests are developing a Long-Term

Management Strategy (LTMS) for &edging and dredged material disposal. This LTMS group seeks to eliminate

unnecessary &edging activities, maximize the use of dredged material as a resource, and ensure that &edging activities ’

are conducted in the m6st environmentally sound fashion possible.

~, Between 1995 and 2045, an annual average of about eight million cubic yards of sediments is expected to be &edged in
the Estuary. Given the goals of the LTMS, it is likely that the majoi-iW of this material will not be dumped in San

Francisco Bay. A significant portion will be put to beneficial use, and much of~t will be disposed of in the ocean.

Dredging in the Estuary has been an issue of concern for’many decades. Although nearly everyone agrees that &edging is

necessary to enable safe navigation of Commercial, military, and recreational vessels, there are conflicting views regarding

the environmental impacts of&edging ~nd how it should be managed¯

Dredging is the systematic excavation of bottom sediments. Dredghag is conductedto ensure that water depths in

navigation channels, turning basins, docking slips, and marinas are deep enough for vessels to maneuver safely. Because
rivers darry an average ’of more than six million cubic yards of sediment into the Estuary each year, and almost fifty times

that amount is resuspended in the shallows by currents and waves, &edged areas require peri6dic maintenance.

Most of the &edging in the Estuary is undertaken by the U.S. Army Corps of Engineers, which is responsible for
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nineteen projects in the Bay and Delta. The U.S. Navy dredges tq .m_aintain design depths~Cu[*~en~
at eight facilities in the Estuary. The fifteen major ports and refineries are also dredged

periodically. Flood control districts dredge to maintain channel capacities where tributaries

enter the ]Bay, and reclamation districts dredge periodically as part of levee maintenance.[ 995 and l{Mh, about

Addi{ional dredging occurs at many of the 223 commercial marinas in the Bay and Delta eight mN~ioa

and at commercial sand mining sites in the Bay. Between 1975 and 1985, the Corps andya~ds of
Navy together dredged an annual average of about 4.9 million cubic yards of material.
In 1986 and 1987, these agencies dredged an annual average of V.3 million cubic y~rds.
~n unspecified but smaller quantity of materials was dredged by Other entities.

Prior to 1972, dredged materia~ was disposed of at more than two dozen sites in the Estuary. ’In the early 1970s, environ-

merital considerations led the Corps to designate six sites in the Bay as acceptable for dredged material disposal. Since

!975, the Corps has limited nearly all aquatic disposal of dredged materials to just three sites--adjacent to Alcatraz Island,
in San Pablo Bay, and in Carquinez Strait.

~Alcatraz is the major disposal site in:the Bay. In recent years, the proportion of dredged material disposed of there has

increased considerably. From 1975 to 1984, an averag~ annual volume of less than two million cubic yards of material was

disposed of there. From 1985 to 1987, the average annual volume increased to five million cubic yards. In !986 and 1987,
about 65 percent of all dr~dged mat~erial disposed ofi~ the Bay Was itthe Alcatraz Island site.

lVhen the Corps designated in-Bay disposal sites in the early 1970s, it did so with the belief that currents would disperse

dredged material.deposited at these sites. By 1982, however, it was discovered that the Alcatraz Island site had accumulated

enough material to pose a hazard to ~navigation. By 1986, the Corps had removed 183,000 cubic yards from the Alcatraz
"mound." This event stimulated discussion and re-evaluation regarding disposal practices and the fate of dredged material.

Th~ main impacts of dredging and dredged material disposal include the loss of bottom-dwelling organisms and temporary

increases in turbidity. Since~ dredging disposal occurs with relatively high frequency at the in-Bay sites, bottom-dwellers
are prevented from re-colonizing disposal sites. The major ~ffects of increased suspended sediment concentrations at disposal

sites probably are on fish behavior, feeding pattem~, foraging efficiency, modified prey-response, and choice of habitat.

Disposal in the central Bay has been shown to alter the movement offish schools. In a recent study of striped bass prey

species near the Alcatraz Island disposal site, fish schools moved away from the disposal site immediately following

disposal,’ but returned within an hour or two. Considering that materials were disposed of at the site more than ten times

each day on_pearly two-thirds of the days in 1986 and 1987, it is possible that disposal activities k~pt fish away from the
area and redi~ced angler success.

. Current projections indicate~that between 1995 and 2045, abouteight million cubic yards of materials will be: dredged .

’annually in the Estuary: This includes new projects, maintenance of existing projects, and permitted projects. Additional

dredging will occur in the Delta to maintain channels, ports, and levees.

In response to the mounding problem at the Alcatraz dispos~ site and other concerns about dredging impacts on the Bay’s

water quality and biological resources, a joint effort is underway to prepare a better long-term plan to manage dredging
activities. Active participants in this effort include the U.S. Army Corps of Engineers, the U.S. Environmental Protection

Agency, the San Francisco Bay Conservation and Development Commission, the San Francisco Bay P,,egional Water
Quality Control Board, and other dredging and environmental interests. The plan is scheduled to be completed by 1995

and MI1 specify where &’edged material may be disposed of in the ocean, in the Bay, and at upland sites.
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Mana£ement of the Estuary

Findings:
[] The existing management system has successfully addressed several major problems associated with controlling point

source discharges, upgrading publicly owned treatment works, cor~troRing Bay fill, and acquiring and enhancing

wetlands and other sensitive ecosystems.

[] The McAteer-Petris Act o£ 19651 the Porter-Cologne Act of 1969, and the Federal Water Pollution Control Act of

1972 (and subsequent amendments in 1977 and 1987) are responsible £.or many improvements in water quality.

[] The success, of acquisition activities is largely associated with U.S. Fish and Wildlife Service efforts to establish national
wildlife refuges, the establishment of the California Coastal Conservancy, and private funding efforts of groups such as

the Nature Conservancy.

[] Current environmental laws promote species- and issue-specific resource protection rather than protecting whole

ecosystems and biodiversity.

[] The number and variety of agencies and entities involved in Estuary management are sometimes confusing to the
general public, as well as to other resource managers and decision-makers.

[] In some cases, legislation has created overlapping and conflicting agency mandates, making implementation difficult.
Additionally, many agencies are operating under outdated missions and mandates.

[] In certain instances, agency jurisdiction is ill-defined and does not relate to the resources that are supposed to be

protected.

[] Goals and strategies for regional coordination Of resource management are lacking in a number of areas, such as habitat

acquisition, mitigation priorities, growth management, land use, and &’edged material disposal.

[] There is no legal requirement that local governments coordinate general plans with one another or provide p~otection
~o vital natural resources in the Bay-Delta area.

[] Lack of sound scientific information hinders effective decision making related to natural resource protection. Often

valuable information exists, but is not in a format accessible to those involved.

[] Agencies lack adequate financial and human resources to comply fully with mandates to implement programs. The

permit review process has become slow and cumbersome due to budget cuts, redirection of resources, and lack of

experienced staffto handle the increase in permits.

"Current environmenta~ Managing a natural resource as complex as the San Francisco Estuary is a challenging

laws promote species- task. P,.esponsible governmerit bodies, and the p~ivate and public interests that influence

and issue-specific them, are as diverse as the E.stuary itsel£ While the enactment ofsi~9_ificant state and

resource protection federal laws protecting the nation’s waters has led to major im~ provements in Estuary

rather than protecting water quality over the past thirty years, much remains to be done by citizens and

who~e ecos),stems and
govenmaent to preserve and restore the Estuary’s ~ealth and productivity.

biodiversity.?’ :
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Today, a complex array of agencies, plans, regulations, and laws govern activities in the Estuary region. A one-mile stretch

of shoreline may be~,affected by the decisions of up to 412government bodies with differing mandates and jurisdicti0ns.
Some administer municipal responsibilities of a city or county, ranging from social services and infrastructure mainfenance

to land use and sewage treatment. Some regulate specific activities such as dredging, filing, and wastewater discharge on a
state, regional, or nationwide basis. Some manage water, fish, or wildlife resources on state or federal levels. Areas of

control often overlap, necessitating inter-gov’ernmental communication and coordination.

For example, while existing laws and agencies provide a relatively in~cate regulatory framework for wetlands, numerous
shortcomings exist. Under the SeCtion 404 program of the Clean Water Act, not all activities that may have detrimental

impacts on wetlands are regulated. Also; certain ecologically significant wetland areas are not currendy include~I within

Section 404 jurisdiction. Since no single agency has complete or final authority over wetland use, there is a great need for

a coordinated framework to protect and manage .these valuable areas.

Activities of Estuary resource agencies often overlap. For example, the California Department offish and Game manages

fish in state waters, while the National Marine Fisheries Service and the U.S. Fish and Wildlife Service oversee the
management offish in state and federal waters. Their overall goals to protect and maintain natural resources are duplica-

tire, although their specific mandates and directions may differ somewhat. The U.S. Army Corps of Engineers has

conflicting missions in regard to flood control responsibilities and efforts to protect wetlands. The California Department

of Water 1kesources has a conflicting mandate in terms of planning water resources while also contracting and selling

water. Other agencies within the Estuary have similar conflicting of overlapping missions and mandates.

P,.esearch i~ being csnducted on a variety of topics related to estuarine systems, but its value to policy development is
often limited. Detailed maps of critical natural resources are not available to local governments or the development

community to assist in the decision-making process. Information regarding sensitive resource areas, such as wetlands,
vernal pools, and riparian habitats, is not available to private developers or landowners. There is no single place or entity

where complex regional issues can be considered, decisions made, and policies carried out. There is also a need for
information sharing and informal consultation among agency staft~ and the private sector.

In many instances, improved coordinationmay mrercome institutional barriers that currently hinder the implementation

of essential actions. Such coordinati.on can improve the flow of information, identify possible problems, and minimize
delay, .CQSt, and uncertainty for the entity being regul~}ed. Furthermore, establishing common goals may help ensure that

all agencies take the appropriate actions to protect and enhance the Estuary’~ resources.

Some problems facing the Estuary may require a totally new approach. For instance, a new or revised entity may be

required to improve research and monitoring. Effective watershed management may require new_institutional arrange-
merits to implement best management practices through existing mechanisms. To promote water conservation, specific

legal reforms may be necessary to remove barriers to effective water transfers and water marketing. 1kenewed interest in "

California concerning grgwth management and regional plmming may lead to new institutions that foster coordination
among loca! governments. In 1992, legislation introduced by Senator Pat Johnston was adopted that created a Delta

Planning authority to protect important Estuary resources and improve local government coordination.

There are other encouraging signs that public and private interests are undertaking initiatives to improve resource

management throughout the Estuary. The California 1kesources Agency, in coordination with the U.S. EPA, is preparing
a State Wetlands Conservation Plan and is working with the State Wetlands Consensus Project~ Several agencie}

concerned with dredging are helping to develop the Long-Term ManagementStrategy to manage dredging activities.

Also, many citizen groups and other private entities are becoming directly involved in habitat restorakion projects,

monitoring, and pollution prevention.
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Comprehensive Approach Addressing tile Issues

Several conclusions emerge from the preceding sections. First, the Estuary Project’s five management issues comprise a
wide range of envirorLmental problems threatening the Estuary. Although some of these problems are more systemic and

serious tlian others, they all ultimately affect the Vstuary’s biological resources and water quality.

Second, while management of some of these problems has improved in recent decades, some continue to be untenable.

The most notable improvements include a declining rate of wet!and loss, reduced pollutant loads o£municipal and industrial

sources, and improved regulation of dredging. H0w_ever, urban expansion continues to deplete the stock of valuable
upland wildlife habitats, wedands, and riparian areas and increases the discharge of many point-and nonpoint pollutants.

Population growth fuels the increasing demand for fresh water. Wat.er projects continue to influence the Estuary’s primary
productivity and habitat quality and adversely affect popuiations of valuable commercial and sp’oft fish and other species.

Finally, it is apparent that the problems facing the Estuary are interrelated, linked in a Web of interacting chemical,

physical, and biological progesses: Acknowledging theseinteractions is critical to developing effedtive actions to address

the issues. It makes litde sense, for example, to try to lower the pollutant-related impacts of dredging without also
reducing the quantities of pollutants that find their way into sediments in effluent and runoff Similarly, it would be

unwise for public entities to spend large sums of money to protect particular wetlands and then to allow incompatible"

land uses on adjacent uplands.

Given the interrelated nature of the issues confronting the Estuary, a coordinated approach is needed among the groups

addressing them. Developing this coordination will be one of the main challenges to the public and private entities that
will implement the Comprehensive Conservation and Management Plan.

C--091 51 5
C-091515



STATE OF THE ESTUARY

The Estuary
A Significant Natural Resource
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CCMP Mission Statements

tkestore and protect a diverse, balanced, and healthy population offish, invertebrates, wildlife, plants, and their habitats,

_focusin~ on indisenous spe.cies.

Assure that the beneficial uses o£the Bay and Delta are protected.

Improve water quality, where possible, by eliminating and preventing pollution at its source, while minimizing the

discharge of pollutants from point and nonpoint sources and remediating existing pollution.

Manage dred~ng and waterway modifications to minimize adverse environmental impacts.

Effectively manage and coordinate land and water use to achieve the goals of the Estuary Project.

Increase public knowledge about the Estuary ecosystem and public involvement in the restoration and protection of the

health of the Estuary.

Increase our scientific understanding of the Estuary and use that knowledge to better manage the ]Estuary.

Develop and expand non-regulatory programs, such as public-private partnerships and market incentives, in

conjunction with regulatory pr0~rarns, to achieve the goals of the Project.

Preserve and restore wetlands to provide habitat for wildlife, improve water quality, and protect against flooding.

Assure an adequate freshwater flow as one of the essential components to restore and maintain a clean, healthy, and

diverse ]Estuary.

CCMP Prog, ram Area Development

The CCMP mission statements acknowledge the need to reduce the level of adverse, physical, chemical, and biological

impacts occurring today, rather than pay the higher costs of addressing them in the future. Further, these statements

emphasize the need to develop a framework for,.alliances among various levels of government and the public and private

sectors to effect positive change in the ]Estuary.

In November of 1991, the Management Committee received a Working Draft of the CCMP. The Working Draft

contained a combination of staff and subcommittee recommendations for mana~ng the Estuary. The Management

Committee then met over a period of seven months (January through July of 1992) to evaluate the proposed actions and

develop a Public Draft CCMP, which was released in August, 1992.

The Public Draft was widely circulated t~ all interested parties. During September, nine public hearings were held to

solicit comments at various locations throughout the Bay-Delta re,on. The hearings attracted over one hundred

individuals, and over 250 written and verbal comments were received. Estuary Project staff compiled the public

comments and presented the summarized data to the Management Comnfittee for its review and consideration in

finalizing the CCMP.
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Tb.e Management C,o~-r~ttee made final re~sions to ~ program areas in October and November o£ 1992, excluding the
Aquatic ~esources Progu~, which was s~SJJ, under development. A revised, det~!.ed dr~t Aquatic ~eso~ces Program was
rdeased for pnblic comment in FebmaW of 1993. The Management Co~fittee adopted the complete CCMP at its
March 31, 1993, meeting.

The Management Committee reached consenius on all programs except the Aquatic l~esources and Wetlan&

Management Programs, which were approved by vote. Those members whose opinions are not reflected in the majority

opinion submitted one-page minority reports, which are found immediately following the Aquatic !:<esources and
Wetlands Management Programs. In the Wetlands Management Program, a majority report is included with the minority
report to describe the intent of the approved program area.

Action Plan Format

The Action Plan format was developed to be easily understood while complying with requirements set out in the U.S.
Envirommental Protection Agency manual, Content Requirements and Approval Process For National EstuarI, Program

Comprehensive Conservation and Management Plans.

The format consists of."

I.~ Goals

II. Problem Statement

III. Management Stracture

IV. P,.ecommended Approach
V. Objectives and Actions

Actions include components that identify who: the responsible entity(ies); what: description of the activity; when:

proposed time frame; and cost estimates.

Costs

To derive costs for CCMP actions, two metho& were employed: 1) SFEP staffsnrveyed state and federal agencies to
determine their respective costafor each action; and 2) SFEP subcommittees, with the help o£1oca!, state, and fedm~
agency personnel, estimated the costs of actions in the Aquatic P,_esources, Dredging and Waterway Modification, and
Public Involvement and Education Programs.

Only those costs associated with state and federal agency costs are listed in the CCMP. Costs to local agencies, local
governments, and private entities were not determined. Cost~ to state and federal agencies were derived by totaling
contract dollar costs and stafftime. In cases where the state is acting as a contractor for the federal government or where
one state agency is contracting with another agency, only the original al!ocation of resources is counted to avoid double
counting.

All costs represent twenty-year totals. Therefore, for annual programs, the yearly, cost was mnltipli~d by twenty to
determine a total cost figure. For programs that will last for fewer than twenty years, the cost shown represents the full
cost of carrying out th~ program.                                            ".
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The total estimated state and federal cost for each of the program areas is as follows:

Wildlife: $ 442,995 000

Wetlands Management: $ 407,021 000

Water Use: $ 86,211 000
Pollution Prevention and 1Keduction: $ 224,112 000
Dredging and Waterway’Modification: $ 24,172 000

Land Use: $ 38,378 000
Public Involvement and Education: $ 59,450,000
tKesearch and Monitoring: $ 306,470,000

Total (e, xcluding Aquatic 1Kesources): $1,588,809,000

For additional costing details] please refer to the separate SFEP document, Preliminary Implementation Strategy.

Program Format

Actions have been organized into components that differ slightly from the five management issues originally identified by
the Management Conference. The nine program areas better accommodate the number and variety of actions suggested

and eliminate overlap within the management issues.

The concept for the new categories was derived from the diagram in Figure 1, which shows the interrelationship among
estuarine resources, impacts on these resources, and the decision-making entities. At the center of the diagram are the
aquatic and wildlife resources and their adjoining habitats. The important aquatic and wildlife habitats include wetlands, " :’~

riparian habitats, rivers, and streams.

The second level of the diagam identifies the physical, chemical, and biological elements that affect aquatic and wildlife
resources and their habitats. Activities affecting fish and wildlife are human-induced water.use, pollution, dredging and

waterway modification, and land use..

The third level (the outer ring) illustrates social and regulatory structures that influence the physical, chemical, and..

bio!ogical systems in the Estuary. Governmental regulations and management, the public’s involvement and basic

knowledge, scientific and technical knowledge, and the methods by which private businesses, groups, and individuals

perform their activities are factors that influence how water is used, how much pollution is produced and managed, where

dredging should be conducted, and how land will be’ developed.
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ACTION PLAN

The Estuar~ and its Management

& MO~

The followin~ Programs were developed to organize the actions and correspond to the various levels of the

Estuary dia~am:

Center of the Circle:
Aquatic Resources

Wildlife Resources

Wetland Habitats

Second Circle:
Water Use Program
Pollution Prevention and Reduction Program
Dredging and Waterway Modification
Land Use

Third Cirde:                           ¢
Public Involvement and Education
Research and Monitoring Program
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AQUATIC RESOURCES MANAGEMENT

ooooooooooooooooooooooooooo

Aquatic Resources

Goals:
~ Stem and reverse the decline in the. health and abundance of estuarine biota (indigenous and desirable non-indigenous),

with an emphasis on natural production.

~ P,.estore healthy estuarine habitat conditions to the Bay-Delta, taking into consideration all beneficial uses of Bay-Delta
resources.

Ensure the survival and recovery oflisted and candidate threatened and endangered species, as well as other species in
decline.

~ Optimally manage the ~ish and wildlife resources of the Estuary to achieve the purpose of the goals stated above.

Problem Statement

From 1967 to 1988, annual studies of the six most abundant estuarine species (striped bass, threadfin shad, white catfish,

Delta smek, American shad,’and longfin smelt) have indicated downward trends in the abundances of most species.
Declines {n the abundance and survival of indigenous flora and fauna of the San Francisco Bay-Delta Estuary can be traced

to the alteration of the system’s hydrologs~ and habitats. These alterations include the diversion of~i-esh water, entrainment,

changes in salinity conditions, the loss o£shaded riverine aquatic habitat, the spread of alien species, pollutant discharges:

an~l poaching.

The total annual volume of fresh water reaching the Estuary is highly variable, primarily as a result of California’s variable
precipitation patterns. Between 1921 and 1990, the annual flow of fresh water into the Delta ranged from about six million

acre-feet (MAF) to more than fifty MAF, with an average of about twenty-four MAR At the current level of develop-

ment, more than sixteen MAF-offresh water are diverted annually from the Estuary (about seven MAF from the Delta

and more than nine MAF upstream). This amounts to a loss of more than 59 percent of the annual average Delta inflow.
If future water development proceeds as planned, diversions i~.om the Estuary will increase by at least another 1. i MAP.
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T6~ pumping plant~ for the Central Valley Project (CVP) and the State Water Project (SWAP) are located in the southern

part of the Delta near Byron. These pumps divert water from the Sacrarnento-SanJoaquin river system for conveyance

south to farms ~nd urban centers. During periods of high pumping or low outflow, water in the Delta channels and the

SanJoaquin IAJver flows upstream, resulting in the disorientation and mortality ofanadromous and estuarin~-dependent

fish. T~s phenomenon is known as "reverse flows."

The CVP and SWP facilities entrain and destroy millions offish eggs, larvae, juveniles, and some adults, as well as other

food web components, such as nutrients, phytoplankton, and zooplankton. Existing fish screens and salvage facilities at the

pumping plants have not effectively curbed entrainment losses. The California Department of Water tke~ources ODWP,_)

and the California Department offish and Game (DFG) have entered into an agreement to help mitigate entrainment
losses. Mitigation activities include stocking striped bass and supporting hatcheries for salmon and steelhead. Also, DFG

"salvages" fish by gathering those organisms collected on the screens and transporting them by trucks downstream for

placement in the Deha. On the average, 20 tO 60 percent of the organisms that survive entrainment die during the process
of handling and trucking.

In addidon to water sent south by the CVP and SWP, water is also diverted directly from the Delta for local use and

export. In the Delta alone, there are approximately 1,800 agricultural diversions that divert flows ranging from several
cubic feet per second (cfs) to several hundred cl~; only a few are screened. At ind[lstrial facilities where esmarine waters are

used for cooling, aquatic organisms are entrained in the intake systems or impinged on the surface offish screens.

Existing Management Structure
Under the federal Clean Water Act Amendments of 1972 and the implementing regxllations of the U.S. Environmental

Protection Agency (U.S. EPA), states are to establish designated uses (known in California as "beneficial uses") for water

bodies and must adopt water quality criteria (known in California as "objectives") sufficient to protect the most sensitive

beneficial uses. These beneficial uses include the protection and propagation offish, shellfish, and wildlife; recreation; and
water consumption by municipal, industrial, and ag-ricultural communities.

U.S. EPA is to review and approve or disapprove of all state-adopted water quality objectives. The State Water 1Lesources

Control Board (SW1LCB) first proposed water quali~ objectives for the Delta in 1965. Since then, objectives for the
Delta and Suisun Marsh have been established or modified several times. SWILCB shares the authority for implementation
of the federal Clean Water Act and th~ state porter-Cologne Act with the nine ILegional Water Quality Control Boards

(ILWQCBs). On a triennial basis, each 1LWQCB prepares a Basin Plan for its regional watershed that identifies relevant

beneficial uses, establishes water quality objectives to protect these uses, and sets forth strategies and schedules for

achieving the objectives.

SWtkCB allocates water rights by: 1) accepting applications to divert or store water, 2) holding hearings on the effects of

the proposed diversions, and 3) issuing permits (with conditions) as appropriate. Entities may divert water directly from
the Delta or its tributaries, depending on their geographical locations and available facilities. The federal Central Valley

Project (CVP) and the State Water Project (SWP) divert the most water from the Estuary through operatio.ns managed by
the U.S. Bureau oflLeclamation (U.S. BOIL) and DW1L, respectively.

There are a variety of agencies with responsibility for managing the fish and wildlife resources of the Estuary. The U.S.

Fish and Wildlife Service (U.S. FWS) manages federal wildlife refuges, evaluates the biological effects of federally funded

or federally permitted land mad water development projects (especially concerning rare, threatened, or endangered flora
and faun~), and provides recommendations for avoiding or minimizing adverse impacts. The National Marine Fisheries

Service (NMFS) has primary fede}al responsibility for the conservation and management of living marine resources, such

as marine mammals and anadromous fish (e.g., the winter-run Chinook salmon).
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The California Department of Pish and Game (DFG) is responsible for the stewardship of Califoruia’s flora and fauna.
This includes the protectibn of sensitive habitats and the management of the commercial and sport harvest of fish,

shellfish, and w~dlife. DFG has dedicated an entire unit for the collection and analysis of data on the abundance and
survival of aquatic organisms in the Bay-Delta Estuary. In part, this information is used to judge the potential biological

effects related to proposed federal and state projects or changes in the operations of existing projects.

In 1971, the Interagency Ecological Studies Program (IESP) was established to evaluate the effects of the CVP and SW-P

on environmental resources of the F.stuary and to identify ways to mitigate adverse impacts. IESP members include

S-WIKCB, U.S. BOP-., DWR, DFG, U.S. FWS, U.S. Geological Survey, the U:S. Army Corps of Engineers, and U.S.
EPA. IIRSP representatives have contributed greatly to the San Francisco Estuary Project by assisting with status and trends

reports, participating in technical workshops, and directing research and monitoring efforts.

The U.S. Coast Guard’s general mission is to protect the marine environment and life and property at sea. It is responsible
for managing the discharge of ballast water from ships, ~vhich historically has been a source of the non-native species

introduced into the Estuary.

Recommended Approach
For more than a century, humans have modified the habitats of the Bay-Delta Estuary and extracted resources without a

complete understanding of the long-term consequences. Huge water projects were constructed for the primary purpose of
water conveyance and distribution; adverse effects on ecological systems were not adequately measured or mitigated. The
result has been a poor understanding of diminished ecosystem functions and the imperilment of estuarine habitats and

biodiversity.

Today, government agencies, academic institutions, and water consumers are beginning to work together to improve the

scientific basis for managing the Estuary. New research and a regional monitoring program.are being tailored to address

uncertainties regarding the recovery and protection of the Estuary’s biota and ecosystem functions.

In SWRCB’s formal Bay-Delta hearings, the Board considered an extensive amount of technical testimony for the

purpose of establishing scientifically based water quality standards for the Estuary. In conjunction with SWRCB’s hearings,

the San Francisco Estuary Project sponsored a series of technical workshops involving approximately thirty scientists and
managers. The workshops were designed to evaluate the responses of estuarine biota and habitats to various conditions of

salinity and flow and to identify areas of scientific agreement about these responses. In the end, participants recommended

the development of seasonally based salinity standards for the Estuary that could augment existing flow standards. These
findings are detailed in a report entided Managin2 Freshwater Discharge to the San Francisco Bay /Sacramento-San Joaquin Delta:

The Sdenti.fi.c Basfs for an l~.stuarine Standard.

The cost estimates contained in this Aquatic Resources Program were provided by members of the ad hoc Aquatic P,_esources

workgroup. While the.estimates represent potentially signxificant expenditures, the Central Valley Project Improvement
Act (Title X_XXIV of PL 102-575) establishes a trust fund that could be directed toward CCMP implementation.

The following chart is desig-ned to provide a "map" of the Aquatic Resources Program:

O b i.e ¢ t i y e A R- [ Monitoring, ecosystem characterization, and predictive models

Obiective AR-2 Actions affecting "critters," e.g., pollutants, exotic species, and poaching

¯ ’ © b i e c t i v e A R- 3 Protection of threatened and endangered species
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O hie c ti v e /KR-4 Actions NYfecting °°habitats," i.e., short-term standards that are implemented in phases, gates and

screens to curb entrainment, and ecological restoration

O b j e c t i v e A R - 5 A process for setting long-term standards needed to reach resource recovery targets

Objective AR-6 P,.estoration of watersheds upstream of the Delta

Aquatic 1Kesources Actions
~7"~-’-’---’-,".:~---7---~,L ,, ~ ~ . , ,k,>, ;: - . ~ .... ¯ :    . :.:, o .. ’~ ..... .. : ’-’-"-"--’"-’-’-’----’

,.Ira the effectweness- a ’ the : techm ues and, ro  ams.used.to eualuate and "

ACTION
R~ne and coordinate ex~st~n2 monito~n2 pro2rams to: (0 better e~aMate ecosystem responses to immediate,

phased, and ton2-te~m ~ater ~ualit~ and flow standards; gO more fgtl~ characterize ecosystem p~ocesses and
properges; and gi0 enhance preNcgve capabigges ~ ecos~stem models.

~o: Member agencies of the Interagency Ecolo~c~ Stu~es Pro~ (IESP) £or~the Bay-Delta Estua~, San Francisco
Bay ge~on~ Water Qu~V Control Board, Centr~ V~ey ge~onN Water Qu~V Control Board, and the proposed
San F~ancisco Estu~ne Institute

What: P,.efine and coordinate existing monitoring programs to monitor better the physical, chemical, and biological
changes in the Estuary and relate observed?changes to water management actions and ~ther changes occurring in estuarine

management. Coordinate these monitoring activities with monitoring recommendations contained in the 1Kegional

Monitoring Strateg3r of the CCMP to evaluate the performance of CCMP actions.

A!so, design aiad conduct new studies that increase the understanding of how physical, chdmical, and biological processes

are being affected by human activities and improve the scientific basis for managing the Estuary. 1Kesearchers should
review and consider available data and ongoing studies, including evidence submitted to the State Water Kesource~

Control Board in the Bay-Delta hearings .and the SFEP-sponsored report entitled Managing Freshwater Discharge to the San
Francisco Bay/Sacramento-San.Joaquin Delta Estua~3,: The Sciehtific Basis for an Estua~ne Standard. This action would be

implemented in three parts:

A. Monitoring Physical and Chemical Components of the Estuary
Continue and modify, as appropriate, ongoing monitoring of temperature, flow, nutrients, salinity, and other physical and

chemical components. Also, establish a series of dr least six stations for continuous monitoring of salinity spaced

approximately five kilometers apart along the estuarine channel between Emmaton (Western Delta) and the Carquinez

Bridge. Measurements should include surface and near-bottom sampling. The data should be telemetered to a convenient

location for timely analysis and interpretation. These data should be supplemented with detailed surveys to map the

distribution of salinity in three dimensions. The data should also be made available in a timely way to all interested parties.

B. Monitoring Biological Components of the Estuary
The ongoing biological monitoring should also be evaluated and modified as appropriate to track biological changes

occurring in response to physical and chemical changes, including changes in the position of the 2 ppt i,sohaline. Based on
preliminary assessments, the following indicators should be considered for inclusion in the biological monitoring prowam
(this list should be expanded as appropriate, and priorities set to’identify the most appropriate indicators):
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~ phytoplarUkton: particulate organic carbon (POC) loading £om rivers
~ phytoplankton: primary production within the Estuary
~ bacterial abundance and activity

~ Neomysis mercedis

~ Crangonfranciscorum

~ annual abundances of mollusks

E striped bass (Morone saxatilis)

~.’ starry flounder (Platichthys ~telIat,us)
~ 1ongiln smeh (Spirinchus thaleichthys)
~ invasion of’introduced species (e.g., cordgrass and invertebrates)

g. rule (Scirpus sp.) growth (annual change in culm diameter)

~ changes in plant composition in tidal and non-tidal marshes (the replacement of vegetation associated with freshwater

conditioi~s with. vegetation associated with saltwater conditions)

~ rates of survival for migrating anadromous fishes

E seagrass

C. Evaluating the Monitoring Program
The information developed in Parts A and B above Should be used to target the most appropriate indicators and to refine

the predictive capability of ecosystem models. Analytical techniques could include the salinity and flow response matrices
proposed in Managing Freshwater Discharge to the San Francisco Bay /Sacramento-San Joaquin DeIga Estua~y : The Scientific Basis

for an Estuarine Standard.

When: Incorporate into existing monitoring programs of the IESP

Cost: The existing annual IESP budget totals approximately $11.9 million. Approximate interagency cor~tributions are as

follows: DWI~ ($6 million), U.S. BOI~. ($3.7 million), DFG ($1.2 million), U.S. Geological Survey ($800,000), SWI~CB

($225,000), and U.S. FWS ($167,000).

o bjective~ AR’~2

i" " Develop-and~ im lement~:s ecies-s ecific..mana~ement actio~s~ for-the~Esltuary ~to
, --assist ..... in the recovery: and maintenance of~. . ¯ .... . . sustainabte:f!: zsh p ~o : ulationS-_~ and:__ to
~ co~trol or_eliminat~ undesirable.non~indigenous~.., species.
~ .......................................................................................................................................................................................... a

ACTION AR-2. I

Develop, implement, and enforce stringent reguhtions to control discharges of ship balhst water within the
Estuary or adjacen~ waters.

~o: C~fo~a Depar~ent of Fish and Game, C~fornia Department of Heith Se~ces, U.S. Coast Guard, and Bay-
Delta Port Autho~fies

~at: As provided for in the newly adopted Sections 6430 to 6439 of the Fish ~d G~e Code, the State of C~fo~a

shoed develop a b~ast water control report fo~ to mo~tor compliance With the Guidelines for Preventing the lntrodudion

~Unwanted Aquatic Organis~m and Pathogens fivm Ships’ Ballast Water and Sediment Discharges, adopted by the Internationt
M~dme Org~ation on July 4, i~991. If that mo~tofing in,cares continued substanti~ exchange ofb~ast in the

Estu~, the state should ask the feder~ government to stren~hen the relations.
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~/’~e~: {mmediatel3r deveIop the control report for filing to prepare for implementation starting in Januat% 1994.

Cost: Unknown

ACTION AR-2.2

Prohibit the intentional introduction of aquatic exotic species into the Estuary and its watershed.

Who: California Fish and Game Commission

What: To be prudent, the Fish and Game Commission should deny all requests for the introduction of new species into

the watershed of the Estuary unless strong evidence is produced to demonstrate that an introduction will not have

deleterious effects on indigenous species. Many of the exotic (non-indigenous) aquatic species introduced into the Estuary
have damaged ecosystem functions. Nevertheless, there are still proposals to introduce even more exotic species into the

system (e.g., grass carp). With regard to mosquito abatement, explore the feasibility of using indigenous minnows in
appropriate aquatic sites to contro! mosquito populations.

When: Immediately                           ;

Costi No significant cost would be incurred beyond the existing budget for the Commission.

ACTION AR-2.3

Control problem exotic species already in the Estuary.

Who: California Department offish and Game, California Department of Agriculture, and California Department of
Boating and;Waterways

What: Appropriate agencies should examine the life cycles and environmental requirements of undesirable exotic species

and develop and implement feasible measures to control or eliminate these organisms.

When: Studies should begin as soon as funding can be obtained.

Cost: The co~t for a single investigation pro~am could be up to $750,000-$1,000,000 annually. Implementing the plan
could cost much more.

ACTION AR-2.4

Develop programs to educate the public about the problems with exotic species and their incidental
transport or introduction.

l/Vho: Frier~ds of the San Francisco Estuary, California Department of Fish and Game, California Department of

AN-iculture, and California Department of Boating and Waterways

What: Consistent with Action PI-3.1 of the Public Involvement and Education Pro~am, develop a long-term

educational program for user N’oups (e.g., anglers, sports clubs, commercial intez’ests, schools, and environmental
organizations) to curb the introduction of exotic species into the Estuary.

Wheat: Begin in 1994

Cost: The cost is adck-essed in Action PI-3A.
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ACTION AR-2.5
Strengthen programs to reduce the poaching of~species within the Estuary.

Who: California Department of Fish and Gam~ and California Department of Water ILesources

What: Increase funding for the existing CAL-TIP anti-poaching program. Also, provide long-term funding for the special
enforcement unit’that has been established by DFG and funded for three years by DWtL to deal with "illegal take" and

poaching of estuarine aquatic species. This special enforcement unit is ~equipped with state-of-the-art equipment (e.g.,

night-vision scopes, shallow-water jet boats, and deep water patrol boats) and would augment existing night and 9~rertime

patrols. Consider adding a component to Action PI-3.1 of the Public Involvement and Education Program to curb

poaching of aquatic resources.

FVhen: Immediately

Cost: Funding for CAL-TIP should be increased by $100,000 annually. DWtL is currently providing $600,000 annually

for three years from its Delta pumps mitigation fund to get the special enforcement effort started.

ACTION AR-2.6

Review and modify, if necessaw, harvest regulations for aquatic species of concern.

g/Tto: California Department offish and Game, the Fish and Game Commission, and Pacific Fisheries Management Council

I, lrhat: 1Leview harvest reg~alations and determine if they are adequately protecting aquatic species. If not, prepare

alternative regulations and adopt modifications.

l/Vhen: The Council should perform this task annually, and the Commission should do so bi-annually.

Cost: No additional cost

ACTION AR-2.7
Identify and control sources and sinks of contaminants that mal~ affect fish populations or ecosystem health.

I, Fho: State Water 1Kesources Control Board, San Francisco Bay R.egional Water Quality Control Board, Central

Valley !:ke~onal Water Quality Control Board, California Department of Transportation, California Environmental
Protection Agency, U.S. Environmental Protection Agency, U.S. Army Corps of Engineers, industrial dischargers,

and agaScultural dischargers

What: Consistent with Action PO-2.3 of the Pollution Prevention and P_eduction Program, identify sources and sinks of
contaminants (e.g., mercury, selenium, and acid mine drainage) suspected of affecting populations and implement control

pro~ams to eliminate potential hazards to the ecosystem a.nd public health.

In addition, when mana~ng pulses of Delta outflows, ~ve consideration to the impacts of altered circulation and transport

and bioavailability of pollutants on estuarine aquatic resources.

Wheat: P..educe toxic effects as quickly as feasible and, by the year 2030, reduce all toxicants to levels that cause no

adverse effects.

Cost: The’majority of costs appear to be ad&-essed in Action PO-2.3.
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ACT~’O N AR-2.8
Research and develop methods to reduce the incidental take of non-target species in commercial activities.

FVho: California Department offish and Game, National Marine Fisheries Service, the commercial fishing industry, and
Sea Grant’

FVhat: Currently, the trawling methods used by the commercial shrimp industry result in the incidental take of striped

bass and other fish species. 1Kesources agencies should work with the industry to develop methods that would reduce the
incidental take of non-target species.

~hen: Implement when funding is obtained

Cost: $125,000 for a one-year program.

Im tement recover ;actzons for- all hsted and~andzdate threatened and. ~ : . ’
j"i:i¯endan2ered species~¯: ~ :: ~ ~.~ ~"i .i: !~i:":i- ¯~ .. ~_ i.:. ¯ ¯ ::~ :~::~I~ ~ i~i, i

ACTION AR-3.1

Prepare/update recovery plans for all listed species. This includes designation of Critical habitat.

~t/’ho: California Department of Fish and Game, U.S. Fish and Wildlife Service, and National Marine Fisheries Service

What: Keview al! existing data on listed species and determine their adequacy for developing recovery plans. Conduct

additional studies as necessary to address critical uncertainties. When sufficient data are obtained, deve!op recovery plans
and monitoring objectives desigmed to improve reproduction and survival of the species. Critical habitat should be identi-

fied to the extent practicable and desirable. All plans, whether new or existing, should be periodically reviewed and updated.

Iff,’hen: Develop recovery plans within one year of listing

Cost: Approximately $300,00.0-$500,000 per recovery plan

ACTION AR-3.2

Monitor status of all candidate species and list them if warranted.

I/F!..~o: U.S. Fish and Wildlife Service, National Marine Fisheries Service, and California Department offish and Game

What: Develop and implement programs to monitor the status of all Class I and Class II candidate species, as well as state-
identified species of special concern. Agencies should take steps to list any specie~ that warrant it to afford them the full

protection of the law. Any listing package should include designation of critical habitat to the extent practicable and

desirable. Consider listing groups of species inhabiting common habitat areas in lieu of individual hstings.

When: Implement when funding is obtained.

Cost: $120,000 per year
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ACTION AR-3.3
Initiate consuttations with aft federal, agencies that propose or are continuing actions that rna~ affect listed species.

VFho: National Marine Fisheries Service, U.S. Fish and Wildlife Service, and federal action agencies

What: All federal action agencies whose programs may affect listed aquatic species should consuk with the responsible fish

and wildlife agency to ensure their actions do not jeopardize the continued existence of the species or adversely affect

designated "critical" habitat. These consultations will also serve to identify actions that these same federal agencies might
take to improve conditions for listed species.

When: Immediately

Cost: No ~additional costs

ACTION AR-3.4
Review all non-federal proposals and continuing actions that may result in take of listed species and take
appropriate actions.

lq/-ho: U.S. Fish and Wildlife Service, National Marine Fisheries Service, and California Department offish and Game

lqThat: This action directs resource agencies to provide up-front technical assistance to non-federal agencies to enable

them to avoid violations of the "take" provisiqns of the federal Endangered Species Act. While non-federa! agencies are
not obligated to consult with the U.S. Fish and Wildlife Service or the National Marine Fisheries Service regarding

potential impacts on listed threatened or endangered species, they are prohibited from "taking" a listed species. Compliance

with the recommendations from the resource agencies is discretionary, but prohihit~ons against "taking" are not.

VKhen: Implement when funding is obtained

Cost: Estimated at $120,000 per year for each agency

ACTION AR-3.5
Investigate the feasibitity of developing a Habitat Conservation Plan (or Plans)for the Bay and Delta that
promotes the recovery of the species and addresses incidental take associated with non-federal actions.

Who: U.S. Fish and Wildlife Service, National Mafin~ Fisheries SelMce, non-federal action agencies, State Lands

Commission, and local mosquito abatement districts

What: Individuals should be encouraged to enter into Habitat Conservation Plans (HCPs) or agreements per the state’s

Natural Communities Conservation Program (NCCP) when it would meet their needs and contribute to the protection

of listed species. Permits can be granted for the "incidental" take of listed species in conjunction with an otherwise lawful
activity on the part of a non-federal entity if that entity implements measures for habitat maintenance, enhancement, and

protection coincident with its proposed action. These measures should be detailed in a HCP.

HCPs can be, developed to address multiple development actions covering large areas and involving numerous listed

species. The ideal HCP is one that improves and safeguards habitat for listed species, while allowing development to

proceed concurrently.

When: Implement when funding is obtained

Cost: Estimated at $240,000 per year
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ACTION AR-3.6
Adopt listed species recovery as a policy for all public agencies whose actions affect them.

Who: All federal and non-federal action agencies and local mosquito abatement districts

What: Under this action, all public agencies would be urged to promote recovery of listed species. Ifreqovery was assured,
perhaps barriers to devdopment could be removed. The federal Endangered Species Act precludes federal agencies from
taking actions that might jeopardize listed species or adversely affect desig-aated critical habitat. It also states that federal
agencies use their authorities to promote recovery of listed species. Non-federal agencies are 6nly precluded from "taking"
listed spdcies.

When: Immediately

Cost: In some cases, this action could be accomplished by redirecting existing funds toward an "ecosystem approach" to
resource management. In other cases, new facilities may be needed that require new appropriations, or a shift in the
operations of the water projects could be costly (e.g., foregone revenues from the generation of electric power), or new
management practices may be required of mosquito abatement districts. Many of these costs for new facilities and
modified operations are addressed by the actions under Objectives AP,.-4 and AP,.-6.

i H/Thile -awaiting comp!etibn.~the comprehensive plan called for iitObject}ve ¯
’ AR-5~.    . and. in order: . ;to create.    ,    ,habitat conditions, ...... that contribute to the. . " -. ,

attainment of that Objectiv ,"immediately impiement a’     -pha ed apUba~h io
.provide needed: (i) water_quality, flows, andother operationall medsures; (i0
.water management: facilities;il and’(iiO other: habitat component.x; so long as the

i .’.phasedapp~oachSi~,n~cantly~:~reduCe’ 7mpactxi:-i:.on:a~uatic:_eStuarinere,~urces
i andmeets~att environmental requirements;-: ’:         .,~-~.:- ~. ’ :.

L_-__ _L_L_L-_: ...... ~ :_2 ............... _~ ;___~ ......... :_L_L_: ..... ~ : ..... ~__2__: ..... 2 ~____:__2__: ........... 2 .............. ~__~ ~___~___~ ......... : ........................

ACTION AR-4. [
Adopt water ~uaRt~ and flow Standards and operational requirements des@ned to halt and reverse the decline of
inaigenous ana &sira~te nOn-inaigenOUS estuarine biota and to contribute m the attainment of Objective AR-5.
Implement t~esg standards and requffements in at least three phases: (a) immediate, inteffm standards and >

requirements consistent with current legal requirements that would be in place with the Delta in its existing
configuration; ~) stan&rds and requirements linked to &uth Delta Water Management faciRties; and (c)
standards and requirements, as mW be necessary, linked to off-stream storage south of the Delta to fadRtate
water banking and water-tra~fer activities, so long as the last two phases s@n~cant1~ reduce impacts on
aquatic estuarine resources and meet all environmental requirements.

Who: State Water P..esources Control Board, California Department of Water P..esources, U.S. Bureau of P,.eclamation,
and the U.S. Environmental Protection Agency, with input from all affegt_ed parties
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Pl/7~at: The following are elements of the phased approach:

A. Irmllediate, interim standards...
I~ SWI~CB adopts and implements interim standards to protect the public trust resources of the Estuary;

~, U.S. EPA reviews the standards adopted by SW1KCB and takes appropriate actions; and
[] Holders of water rights comply with the adopted standards.

B. South Delta Water Management facilities...
r~ U.S. BOP,. and DWB‘ complete environmental documentation for the construction and operation of the proposed

interim South Delta water management facilities (including information necessary to develop alternative standards

relating to the implementation of these facilities) and meet necessary legal and statutory reqnirement~;
~ Based on this environmental documentation, SWB‘CB adopts standards, as necessiry, pertaining to selected

alternatives; and

[] U.S. BOB. and DWB. implement the selected alternative.

C. Off-stream storage south of the Delta...
~ .DW1K completes environmental documentation for the construction and operation of the proposed off-stream storage

facilities south of the Delta (including information necessary to develop alternative standards relatil?g to the

implementation of these facilities) and meets necessary legal and statutory requirements;
1~ Based on this environmental documentation, SW1KCB adopts standards, as necessary, pertaining to selected

alternatives; and..
N DWB‘ implements th~ selected alternative.

When: Begin phased implementation immediately

Cost: PA_B‘T A: Costs might be r£flected by foregone revenues from electrical power generation and from commodities

¯ produced from ag-ricultural and urban sectors

PART B: Approximately $60 million needed from new appropriations

PAB‘T C: Unknown but sig-nificant; a numerical estimate of cost would depend on the. facilities selected

ACTION AR-4.2

l~stabtishconditions on industrial facilities to control entrainment of eggs, larvae, and juvenile fish.

Who: Industrial facilities in conjunction with the. State Water B‘esources Control Board, San Francisco Bay B‘egional
Water Quality Control Board, Central Va!ley P-.egional Water Quality Control Board, California Department offish and

Game, and U.S. Fish and Wildlife Service

What: Based on seasonal abundances of eggs, larvae, and juvenile fish, modify the pumping facilities and/or their

operations at indust~-ial plants (e.g., change the location of the intake) to reduce the entrainment of aquatic organisms.

When; P-.WQCBs are reviewing actions triennially

Cost: Variable; depends on selected regulatory actions
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Design and install gates or other facilities at channel openings known to be associated with the toss of.fishes.

PVho: California Department of Water lkesources, California Department offish and Game, U.S. Bureau of
P,.eclamation, U.S. Army Corps of Engineers, U.S. Fish and wildlife Service, and National Marine Fisheries Service

Vfhat:

~ Evaluate the benefits to salmon of installing a "gated" barrier at the head of Old lkiver. U.S. BOP,. cost estimates:

$5-10 million

~ Evaluate the feasibility and benefits of installing a "gated" barrier at Georgiana Slough. U.S. BOP,. cost estimates:

$7.6-15.9 million

~ Consider other areas where the control of channel openings may be desirable.

I~ Consider evaluating other devices, such as barriers or deflectors.

~ Construct and operate feasible facilities that decrease the loss of fishes.

~ In designing the facilities, consider the potential impacts on recreational boating.

PVhen: Ongoing

Cost: If found feasible, the facilities cb~uld cost in excess of $109 million. The Central Valley Project Improvement Act

(Tide XXXIV of PL 102-575) provides a federal/state cost-sharing formula to help fund these mitigation projects.

ACTION AR-4.4

Design, install, and effectively operate.fish screens or other protectiue devices at diversions associated with
fish mortality.

PVho: California Department ofA~rater P,.esources, California Department offish and Game, U.S. Bureau of P,.eclamation,

U.S. Fish and Wildlife Service, and diverters of water

PVhat: State and federal agencies should assist diverters with developing and implementing measures to avoid the losses

of juvenile anadromous fish that result fi’om unscreened or inadequately screened diversions in the Sacramento-San

]oaquin Delta and Suisun Marsh. Measures include the construction of screens on unscreened diversions, rehabilitation of

existing screens, replacement of existing non-functioning screens, and relocation of diversions to sites less harmful to

fishery resources.

PKhen: Accelerate ongoing efforts

Cost: Approximately 1,800 unscreened diversions exist in the Deha and Snisun Marsh. DFG estimates that the capital
costs for installing screens will average about $5,000/cfs diverted. U.S. BOP,. estimates that the total cost could range

between $9 million and $60 million.
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ACTION AR-4.5
Improve screen efficiencies at state and federal water project pumping and fish salvage facilities.

FVho: California Department of Water P..esources, California Department offish and Game, U.S. Bureau of
l~eclamation, and U.S. ~ish and Wildlife Service

PVhat: Evaluate the effectiveness of SWP and CVP salvage and screening facilities and identify and correct deficiencies.
Consider both reconstructing the primary and secondary channels at the Tracy Fish Collection Facility and covering the

secondary channels to eliminate light to-redtcce predation.

VChen: Ongoing

Cost: Approximately $30 million needs to be appropriated

ACTION AR-4.6

Develop and implement a,managem, ent plan to reduce predation in Clifton Court Forebay and near the John E.
Skinner Delta Fish Protection Facility.

l, Vho: California Department of Water P..esources and California Department of Fish and Game

"’ PVhat: Develop feasible measures to reduce predator populations. Implement those measures and evaluate the results.

PVhen: Ongoing

Cost: $300,000 per year

ACTION AR-4.7

Protect existing sliaded rlverlne aquatic habitats to ensure no~ net loss of..acr_ea~, lineal coverage, and habitat
value within the Estuary. Activities within the "’legal Delta" should be conducted consistent with California’s
Delta Levees Flood Protection Act of 1988.

FVho: Government agencies at all levels, private landowners, local mosquito abatement districts, and

non-goverm~aental organizations

FVhat: Government agencies, non-governmental organizations, and landowners should forge public/private partnerships

to preserve the remnants o£shaded riverine aquatic habitat. In the "legal Delta," partnel~hips should be designed to
"̄ complement ongoing levee maintenance and habitat protection activities undertaken pursuant to California’s Delta Levees

Flood Control Protection Act of 1988 to ensure no net long-term loss of habitat. Where possible, flood control agencies

should emphasize set-back levees rather than stream alteration (refer to Action DW-5.2.regarding levee protection).

Shaded riverine aquatic habitat consists of the dense vegetation that occm~ along undisturbed, partially disturbed, or

restored rivers and creeks. This riparian forest stabilizes stream banks, supports diverse terrestrial habitats, provides a shady
stre~mside canopy, and creates sub-surface habitats with branches and roots that protrude into the water. Because of these

functions, it ranks among the most important habitat types along the Sacramento River and in the Delta, and therefore
deserves special mention in this Aquatic tkesources Pro~am. More than 98 percent of this habitat has been lost to

"development, flood control activities, and the effects of wave actipn generated mostly b~ boating.

Fghett: Implement when funding is obtained

Cost: Unknown, but potentially sig’nificant
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Increase the quantity of shaded riverine aquatic habitat b22 1,000 percent.

Who: U.S. Fish and Wildlife Service, California Department offish and Game, U.S. Army Corps of Engineers,
California Department of Water Resources, State Lands Commission, California P,.eclamation Board, reclamation districts,

San Francisco Bay Conservation and Development Commission, county mosquito abatement districts, landowners, and

non-governmental organizations

What: Only 100 acres of shaded river~ne habitat remain scattered in fragments w~thin the "legal Delta." Over the next

~wenty years, public and private entities should achieve a 1,000 percent increase in this acreage resulting in approximately

1,000acres of additional habitat, l~estoration of this habitat is difficult alongfiprapped shorelines, but should occur along

natural banks and wh~re set-back levees exist (refer to Action DW-5.2 regarding levee protection). Initial restoration

efforts should focus on sites contiguous w~th remnant parcels. P,.estoration could be accomplished in conjunction with

environmental mitigation. When designing restoration sites, federal and state agencies should consult with mosquito

abatement districts to prevent the breeding of mosquito species that are prone to carry diseases.

When: Implement when funding is obtained

Cost: Unknown, but potentially si~aificant

ACTION AR-4.9

Promote the maintenance and development of tule islands, tidal wetlands, and offshore berms to protect against
erosion and to provide detritM input and juvenite fish nursery habitat.

Who: U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers, California Depaztment offish and Game, State

’Lands Commission, San Francisco Bay Conservation and ]Development Commission, ~nd Ca].ifornia l~-.eclamafion Board

What: Consistent with Action DW-5.2, agencies should encgurage the protection and creation of these habitats to

serve ecological and erosion control needs. These habitats perform important ecological functions and help control

erosion in the ]~stuaW. Unfortunately, these habitats are often destroyed through the cons~ruction of structural erosion

control projects.

When: Immediately

Cost: Minimal; potentially more cost-effective than conventional erosion control techniques ’

ACTION AR-4.1 0

Work with the dredging and flood control interests to reduce or eliminate practices that adversely affect
fish habitat.

Who: U.S. Fish and Wildlife Service, National Marine Fisheries Service, U.S. Army Corps of Engineers, U.S. Environ-
mental Protection Agency, California Department of Fish and Game, State Lands Commission, San Francisco Bay
Conservation and Development Commission, San Francisco Bay ILegional Water Quality Control Board, and Central
Valley 1Legional Water Quality Control Board

What: Consistent with both the Dredging’and Waterway Modification Pro~am of this CCMP and ~e Long-Term
Management Strategy, agencies should work more closely with di’ed~ng and flood control interests to reduce or eliminate
adverse practices. In addition, pilot projects of environmentaJ_ly, preferable techniques should be devised and implemented.
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IqZhen: Immediately

Cost: Initially, this action may require greater effort" than currently expended by resource agencies and construction and
regulatory agencies (perhaps an additional s~aff-year per agency). However, as conflicts are reduced, i~ should cost no more
(and perhaps less) than at present.           ~

ACTION AR-4.1 I

Identify and protect remnant stream habitats containing indigenous and endemic.fishes and other native
aquatic species.

Who: Universi{7 o£ California, California lkesources Agency, California Department of Fish and Game, State Water
Kesources Control Board, San Francisco Bay lkegional Water Quality Control Board, Central Valley Ke~onal Water
Quality Control Board, State Lands Commission, U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service,
California Department of Water tkesources, San Francisco Bay Conservation and Development Commission, U.S. Soil"
Conservation Service, Urban Creeks Council, local 1Kesource Conservation Districts, water districts, local governments,
land trusts, landowners, and citizen monitors

What: The report entided Status and Trends Report on Aquatic Resources in the San Francisco Estuary noted that small-stream
tributaries to the Bay and Delta (i.e., the numerous creeks and small rivers besides the Sacramento and SanJoaquin
lkivers) support remnant wild populations ofsteelhead, Chinook salmon, and coho salmon, in addition to a variety of
endemic and rare species. Human activities have damaged the functional integrity of these streams through habitat
fragmentation, the introduction of exotic plants and animals, and the discharge of pollutants. Furthermore, the importance
of these streams to the Estuary’s biodiversity has been overlooked while scientists and regulators focus their efforts on
managing the large rivers and bays.

In 1992, the San Francisco Estuary Project organized and funded a network of demonstration projects for watershed
protection within the Bay-Delta region. Two projects involve the inventory of streams to determine: (a) the status of
riparian and aquatic habitat conditions; and (b) the diversity and abundance of native aquatic organisms (e.g., fishes,
amphibians, reptiles, and invertebrates).

These projects should be implemented to complement the statewide River Assessment being conducted by the California
Kesources Agency. Data from the inventories should be entered into computer systems to allow investigators to identify,
evaluate, and rank priority, sites for inclusion into a system of Aquatic Diversity Management Areas (ADMAs) to maintain
local biodiversity. The concept of ADMA designation is detailed in the report entitled Fishes, Aquatic Diversit}~ Management
Areas, and Endangered Species: A Plan to ProtectCalifornia’s Native Aquatic Biota. Top p~-iority should be given to the most
pristine systems to prevent their degradation. However, degraded streams (or segments) with restoration potential should
also be considered.

For each desiguated ADMA, management plans should be developed and implemented to protect mad restore-habitat

conditions. Management measures could include the provision ofinstream flows, erosion control, pollution prevention,
and the elimination of exotic flora and fauna. Public/private partnerships should be pursued to obtain landowner
participation and, where appropriate, acquisition. GIS should be employed as a monitoring tool to measure the response

of stream systems to improved management practices. Inventories are underway or proposed for the f.oI!owing streams:
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B~k~f AILEA_: ~E Mit. Diablo Creek (Contra Costa)

~ Upper Wildcat Creek (Almneda)
~Upper San Leandro Creek (Alameda/Contra Costa)

® l~.edwood, Moraga, and Indian Creeks

~ Alameda Creek Drainage (Alameda/Santa Clara)

m Coyote Creek Drainage (Santa Clara)

£ Upper Guadalupe Iqiver Drainage (Santa Clara)
¯ Los Gatos Creek

m Saratog~ Creek Drainage (Santa Clara)
¯ McElroy and Bonjetti Creeks

~2 Upper Stevens Creek Drainage (S~nta Clara)

~- San Francisquito Creek Drainage (S~nta Clara/San Mateo)

m Upper San Mateo Creek Drainage (San Mateo)

~ Novato Creek Drainage (Matin)

~ Miller Creek (Matin)
~ Gorte Madera Creek Drainage (Matin)

~ Sonoma Greek Drainage (Sonoma)

~ Huichica Creek (Napa)
~ Petaluma tLiver Drainage (Sonoma)

~ Napa 1Liver Drainage (Napa)
~ Suisun Greek Drainage (Solano)

~ Pinole

~ San Pablo

~ Walnut Creek Drainage (including Grayson)

DELTA: ~ Gosumnes Drainage
~-- Mokelumne Drainage
r~ Putah Greek

K Marsh Creek

I, Vhen: Be~n field inventories immediately. Within two years, propose a list of streams for priority protection. At that

time, begirt negotiations with local govemmertts a~nd private landowrters on proposed ADMA boundaries, land-use
agreements, and management plans. Complete the designation of an Estuary-wide network of ADMAs within ten years.

Cost: The cost of inventorying the streams on the list above would be approximately $500,000, assuming substantial
participation by the academic community. G0sts for developing management plans, achieving land-use a~eements

through public/private partnerships, and for restoration of degraded parcels are unknown, but expected to be substantial.
Cost estimates for developing a regional GIS based on the inventories may be calculated as the SFEP-sponsored

demonstration projects for watershed protection are implemented.

ACTION AR-4.12

Protect and maintain marshes, wetlands, shallow water areas, and tidal sloughs to protect3qsheries values.

[,Vho: U.S. Army Corps of Engineers, U.S. Ertvironmental P~’otection Agency, U.S. Fish and Wildlife Service, California
D~partment offish and Game, State Lands Commissiort, San Francisco Bay Kegional Water QuaLity Control ]Board,

Central Valley P,.egional Water Quality Control ]Board, and San Francisco Bay Conservation and Development Commission
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VVhat: This action should be performed while awaiting completion and implementation of the comprehensive plan
identified in Objective AtL-5 and in conjunction with the Wetlands Management Program.. When reviewing proposed

projects and appropriate regulatory actions that might affect the aquatic sites mentioned above, agencies should

recommend ways to protect and enhance the fisheries habitat values associated with wetlands, shallow water areas, and

tidal sloughs and should use existing regulatory authorities to ensure "no net loss" of wetland habitats.

I47he~: Immediately

Cost: Minimal regulatory costs; unknown project costs

¯ De,el& a comprehensive plan.:to.:optimize ~he management~.~estuarine-- ". -.i
,.;.. aquatic,.re~ources ;.tha~..hddres~s.es.-thei:needsT:~of ail users:,; ~nidp¢OrnO t~~an .:
.<quitabte. balance;~ pyotects--:indi~enous::spe~des.. } and,: consisten.t.with state:and ’

ACTION AR-S.I
Based on information developed in Action AR-1.1, identify alternative long-term water quatiq and flow
standards, water management measures, operational changes, habitat improvements, and facilities as needed to
manage the estuarine aquatic resources (including water)for optimum benefit.

FVho: California tkesources Agency, California Environmental Protection Agency, State Water P..esources Control Board,
California Department of Water Ikesources, and California Department of Fish and Game, with input fi:om cooperating

federal agencies and the governor’s Bay-Delta Oversight Council, which is comprised oE.(a) members drawn from the

urban, agricultural, and environmental sectors; and (b) a separate technical advisory panel.

What: Define the objectives to be accomplished for all beneficial uses dependent on tl-fe Estuary, including the recovery

and maintenance of aquatic resources as prescribed in Objec6ve AP,.-5. Develop and evaluate alternative sets of water
quality and flow standards, water management measures, operational changes, habitat improvements, and facilities to

accomplish the objectives.,

When: During 1993 and 1994

Cost: Potentially covered by ongoing agency expenditures

ACTION AR-5.2
Develop an EIS/EIR to display the alternatives and trade-offs identified in Action AR-5.1 and to initiate the
selection of a preferred alternative.

Who: California tkesources Agency, California Department of Water tkesources, and California Department OfFish and
Game, with ifiput fi’om the governor’s Bay-Delta Oversight Council and appropriate fed.eral regulatory agencies
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PVhat: The EIS/EItK would comprehensively evaluate physical and biological processes of the Estuary and identify the

changes in water management, operations, habitat improvements, and facilities required to meet the needs of the ecosystem,

while recognizing, the demands of urban and agricultural communities. The state would take the lead in preparing the
EIS/EI1K in conjunction with the. lead federal agency. Concurrent with preparing the EIS/EI!L, steps would be taken to

comply with federal and state Endangered Species Acts, the federal Clean Water A.ct, and other applicable laws.

14/’hen: Within three years

Cost: Potentially covered by ongoing agency expenditures

ACTION AR-5.3
Implement the atternative fi, om Action AR-5.2 (including the adoption of tong-term water quality and flow
standards and operational requirements) that best optimizes conditions for aquatic resources, efficiently
conserves scarce water resources, and restores an equitable balance to the estuarine ecosystem.

Who: State Water 1Kesources Control Board, California Department of Water Kesources, U.S. Bureau of Keclamation,

U.S. Environmental Protection Agency, U.S. Army Corps of Engineers, and other water project operators and diverters as

appropriate

What: Improve habitat of the Estuary, modify operations involving diversion and storage of water, construct the necessary

facilities, and take other appropriate measures to meet the objectives identified in Action A1K-5.1 and to implement the
selected alternative.

When: Start upon completion of Action A1K-5.2, and adoption by state and federal entities of preferred alternatives

Cost: Approximately $500 million needed through appropriations and cost sharing

5 Oe elop::aczd.  rn lement’ erx:hed.above4he-:Extuar:..   :-:. :,:.: ::.

ACTION AR-6. I

Pfo~ide necessar~ instream flows and temperatures to ben~t salmon and steelhead in the Central VMIq to support
the implementation of the state and federal mandates to double the natural production of anadromousfiShes.

~o: State Water Kesources Control Board, CentrN V~ey Ke~onfl Water Qu~V Con~ol Bo~d, C~£ornia

Depar~ent of Water Kesources, U.S. Bureau ofKeclamation, U.S. ~y Corps ofEn~neers, FederN Ener~

Ke~latoW Co~ssion, U.S. En~romnentN Protection Agency, and private water project operators

~at: In order to provide adequate habitat for the various ~fe stages ofanadromous sflmoNds and to provide for ~e
restoration ofsMmoNd popNafions, projects (e~st~g and proposed) must store adequate supp~s o£ cool water, reduce

. flow fluctuations, ~d pro~de adequate ~mum instre~ flows.

S~on and stee~ead production throughout the Cen~M V~ey has been severely ~ted by the cons~cfion ~d

" operation of water reso~ce projects. Dm hav, e blocked access to ups~e~ spa~ng areas, and hydrolo¢c ch~ges

below ~popn~en~ have Ntered remNNng hahita~.
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Spawning still occurs in the mainstem Sacramento Ik_iver and in most major tributaries in the Sacramento Basin, but the

lack of~{dequate instream flows and suitable water temperature is limiting production. In the SanJoaquin Ik_iver Basin, all
salmon production has been limited to the major tributaries since the construction of Friant Dam on the rnainstem San

Joaquin Ik_iver. It appears that adequate spawning gravels exist on the Stanislaus, Tuolulrme, and Merced Ik_ivers to support

the restoration and maintenance of fall-run Chinook simon below existing impoundments. However, exisdng minimum
instream flow release requir.ements are ir~adequate, especially with regard to springtime releases, when flows are needed to

move juvenile salmon out from the tributaries, down the mainstem of the San Joaquin, and safely past the Delta export

pumps.

Instream flow studies are needed to identify the releases needed from project reservoirs to support restoration of salmon

populations. Flow studies have already been completed on several basin streams and rivers and are underway on others.
These flow studies are conducted using the Instream Flow Incremental Methodology (IFIM) developed by the U.S. Fish

and Wildlife Service (U.S. FWS). The results of the studies, along with recommendations from the resource agencies

regarding minimum instream release schedules and appropriate changes in operation, shtuld be transmitted to project

operators and/or regulators for action. Authority to make decisions on changes in operation and/or releases may rest with
SWP--CB, FEP-.C, or the project operators.

The following information has been submitted by fisheries agencies to the appropriate decision-making authorities for

consideration in water rights adjudication. In certain cases, flow studies have not yet been completed. Final decisions will
take into account other factors, including water supply availability.

Mainstem Sacramento River (below Keswick Dam)
[] Flow study underway. Existing minimum instream flow requirements and temperature conditions are inadequate. The

California Department of Fish and Game (DFG) has initiated a flow study. Until the ~tudy has been completed and
evaluated, the U.S. Bureau oftLeclamation (U.S. BOt~) should continue to coordinate releases with resource agencies.

U.S. FWS and DFG believe that minimum beneficial flows of 3,500-6,000 cfs may be warranted during the spawning
season, with ~ttraction and outmigration flows of up to 14;000 c~. Also, project operations need to be modified to

reduce fluctuations and to provide adequate carryover storage to meet flow and temperature needs.

Clear Creek (below Whiskeytown Dam)

E Existing minimum release requirements for a normal water year total 48,000 acre-feet per year. DFG and
completed a flow study that identified a need of 175,000 acre-feet/year for fishery purposes, with releases ran~ng from

150 to 250 cfs. The Central Valley Project Improvement Act (Tide XXXlV of PL 102-575) requires the increased
releases to aid in restoration of the fishery.

Feather Iliver (below Thermalito Dam)
[] A flow study needs to be conducted. Current releases at-e per agreement between DFG and the California Department

of Water P-.esources (DW!~). Fishery needs are being re-evaluated, with investigations scheduled for completion in 1994.

Yuba River (below 2Englebright Dam)
~ Existing releases range t~om 70 to 400 cfs (172,800 acre-feet per year). Based on results of a completed flow study, U.S.

FWS and DFG have recommended releases ran~ng from 450-2,000 cfs (603,000 acre-feet per year). This matter is
under consideration by SWI~CB.

Bear IlJver (below Camp Far West)
~ A flow study may be conducted as part of an application to FEt~C for a license. Existing release requirements total

9,000 acre-feet per year. Pending completion of a flow study, U.S. FWS believes that releases on the order of 50,000

acre-feet per year are needed.
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American River (below Nimbus .Dam)
E Existing minimumrelease requirements are 250 cfs, increased to 500 cfs during the spawning season. Temperature is a

major problem due to reservoir draw-down. Several studies have been conducted. Based on a 1986 flow study, DFG

believes that flows ranging from ~,500 to 6,000 c~ and totalling about 2 million acre-feet per year are needed. These
preliminary estimates are expected to be re~ned as studies currendy underway are compl.eted. Congress or the courts

may ultimately decide flow requirements.

Moi~elunane River (bdow Carnanche Dam)
E A flow study has been completed. Existing requirements are 20 c~year-round (13,000 acre-feet per year) for a

hatchery snpp!y. Based on the completed flow study results, U.S. FV~rS and DFG have recommended releases ranging

from 100-450 c~ and totalling 207,000 acre-feet per year. The matter is under consideration by SWILCB.

Star~islaus River (below New Melones Reservoir)
~ A flow evalnation is under~y~ay, but the current drought has hampered the efforts to study higher flows. Existing

minimum release requirements for fish are 98,000 acre-feet per year, b.ut pending completion of the ongoing flow
study, U.S. BOIL and E)FG have signed an agreement for release of 302,000 acre-feet per year, with cutbacks in dry

yearS. This allocation’ will be continued until all flow evaluations are completed and until SWILCB has made a final
release deterrnir~adon.

Tuolurnne River (below New Don Pedro Reservoir)
E Existing normal year release requirements are 123,210 acre-feet per year (range: 3-385 c~ with a 1-day flush of 2,500

c~). Flow studies are underway and scheduled for completion by 1996. There is an agreement with DFG for higher

interim releases, which are to prevail unfii the completion of the current study.

Merced River (below New Exchequer Dam)
[] U.S. FWS and DFG believe existing flow requirements are inadequate. A flow study has been proposed. Flow releases

should be revised upon completion of the study by FEILC.

Mainstem SanJoaquin River (below Friant Dam)

[] Minimum release requirements are inadequate to support aquatic life.-A flow study is needed to quantify fishery needs
and to determine the feasibility of restoring runs to the mainstem SanJoaquin ILiv~r. The Central Valley Project

Improvement Act (Tide XXXIV of PL 102-575) requires completion of an evaluation and plan by September, 1996,
for consideration by Congress.

M~iinstem San Joaquin River (at Vernalis),
[] No flow study has been conducted, but data have been collected showing a high positive correlation between

springtime, outflow and increased abundance ofad~t salmon returning 2.5 years later. Increasing releases from basin

impoundments, especially during the months of April, May, and June, would prombte the survival of juveniles and the

recovery of the basin’s population of wild, fall-run Ghinook salmon. U.S. FWS and DFG recommended to SWtLCB

an interim level of protection consisting of minimum flows during these months ranging from 2,000 to 10,000 c£s for

water-year types ranging from cridcal to wet, in conjunction with export limits. Further evaluation and development of
a basin-wide flow release plan are needed. That will Be accomphshed as part of Action ALL-6.3.

[,When: Ongoing

Cost: Costs depend on the flow requirements that are established
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ACTION AR-6.2
Implement the Upper Sacramento River Management Plan.

[/Vho: State Water P-esources Control Board, California Department of Water P-esources, California Department offish

and Gamel State Lands Commission, U.S. Bureau ofp-eclamation, U.S. Fish and Wildlife Service, N~tional Marine

Fisheries Service, and non-governmental organizations

[/Fhat: The Upper Sacramento P-iver Management ]Plan was developed through consensuFoi% diverse group of people

interested in improved management of the river’s biological resources. Improved habitat conditions on the Sacramento

P-iver will directly benefit the ]Bay-Delta ecosystem. At minimum, the following high priority measures should be

implemented:

E Installation of structural temperature control devices on Shasta and Trinity dams (U.S. BOP, estimate of funds

potentially available from other sources: $55,000,000);

~ P-ehabilitation and expansion of the Coleman Nationa! Fish Hatchery (SB 1086 estimate of cost: $24,450,000);

~ Implementation of a spawning gravel replenishment program (SB 1086 estimate of cost: $12,000,000);

~ Delivery of dependable water supplies to the Central Valley wildlife refuges;

~ P_e-operation of Central Valley reservoirs to minimize fisheries impacts from flow fluctuations (SB 1086 estimate of

cost: $I,I00,000);

~ Modification ofp-ed B1uffDiversion Dam to minimize fish passage problems (U~.S. BOP,. estimate of funds potentially

available fi’om other sources: $60,000,000 minus SB 1086 estimate of cost: $23,000,000 = $37 million net); and

~ Continued acquisition of remnant habitats along the riv°er as well as degraded areas with restoration potential

(SB 1086 funds appropriated: $33,000,000).

~e~: The aforementioned activities are either planned or underway; necessary facilities are scheduled for completion

within ten years

C~t." Total SB 1086 outla#s $243,530,000

Other funds needed $ 93,000,000

TOTAL COST: $336,530,000

ACTION AR-6.3

Develop and implement the San Joaquin River Management Plan to identify reservoir operational changes,
habitat improvement measures, and other action items to improve habitat and health of the a~uatic ecosystem in
the San Joaquin River watershed.

FVho: State W~ate, r tLesources Control Board, California Department of Water tkesources, California Department offish

and Game, State Lands Commission, U.S. Bureau oftLeclamation, U.S. Fish and Wildlife Service, National Marine

Fisheries Service, and non-governmental organizations
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l/Vhat: J~ consensus effort is underway to identify the environmental problems of the San Joaquin River watershed and to

develop alternatives for addressing these problems. This needs to be coordinated with the efforts authorized by the Central

Valley Project Improvement Act (Tide XX.XIV of PL 102-575) and U.S. BO1L’s SanJoaquin River Basin Management

Initiative. Implementors of the CCMP should coordinate efforts with those entities working for the improved
management of the San Joaquin River watershed.

I47hen: The planning effort is scheduled for completion by 1995.

Cost: Approximately $1.2 millitn per year for the planning effort; funding sources for implementation have not yet

been identified

ACTION AR-6.4
Screen upstream diversions that individually or cumulatively result in significant mortality to jTshes that utilize
the Estuary.

gTho: California Department of Water 1Lesources, California Department offish and Game, U.S. Bureau of Reclamation,

U.S. Fish and Wildlife Service, and diverters of water

What: State mad federal agencies should assist diverters with developing and implementing measures to.avoid losses of

juvenile anadromous fish resulting t~om unscreened or inadequately screened diversions in the Sacramento and San Joaquin

P,.ivers and their tributaries. Measures include the construction of screens on unscreened diversions, rehabilitation of
existing screens, replacement of existing non-functioning screens, and relocation of diversions to less fishery-sensitive areas.

When: Accelerate ongoing efforts

Cost: Approximately three hundred unscreened diversions exist in the Sacramento P,._iver and tributaries and in the San

Joaquin 1Liver and tributaries. DFG estimates that the capital costs for installing screens will average about $5,000 per cfs
diverted. U.S. BOP,_ estimates that the total cost of the action.will reach $20 million. The Central Valley Project

Improvement Act (Tide X_XXIV of PL 102-575) provides a federal/state cost-sharing fotrnula to help fund these

mitigation projects; please refer to Section 340609)(17, 20, and 21) of the Act.

ACTION AR-6.5

Seek damages for all impacts to trust resources from spills and discharges affecting them and use the funds to
improve the resource base.

Who: State Water 1Lesources Control Board, California Department offish and Game, State Lands Commission, San

Francisco Bay 1Ke~onal Water Quality Control Board, Central Valley 1Ke~onal Water Quality Control Board, San
Francisco Bay Conservation and Development Commission, U.S. Fish and Wildlife Service, LI.S. Environmental

Protection Agency, and National Marine Fisheries Service

What: Whenever aquatic resources and beneficial uses are adversely impacted by spills and discharges of pollutants,
monetary damages should be sought. Those funds, once obtained, should be dedicated to improving the natural resource

base consistent with leg~ authorities.

When: Immediately

Cost: Variable, but borne by the responsible parties
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Aquatic Resources Minority Report

Bob Potter-California Department of Water l~esources

Steve.ghaffer~California Departrrmnt of Food and Agriculture
John Fraser-Association of California Water Agencies
P,.oger James’-Santa Clara Valley Water District

Seven governmental agencies are currently involved in water allocation and management in the Estuary: the State Water
P,.esources Control Board, the Department offish and Game, the Environmental Protection Agency, the National Marine
Fisheries Service, the Fish and Wildlife Service, the U.S. Army Corps of Engineers, and the Federal Energy P,.egulatory
Commission. The SFEP’s Aquatic P,_esources Program now recommends that one more be added. At best, the addition
of the Aquatic 1Kesources Program is simply redundant. At worst, it represents one more layer of overlapping federal
jurisdiction that already has paralyzed the state’s ability to control its water and environmental resources for the benefit of
all Californians. For instance, what purpose is served by directives and actions to protect endangered species, except to
duplicate and complicate regulatory schemes that already exist at both the state and federal level? And like the federal
Endangered Species Act, the Aquatic P,.esources Program does not represent a balance of all needs and uses of the San
Francisco Bay-Delta Estuary. As an important example, the Aquatic P,_esources Program does not address one of the most
important beneficial water uses of the Estuary-the municipal drinking water supply for over 20 million people in
Northern and Southern California. The Aquatic l:kesources Program’s focus on water management measures to increase
~eshwater availability to the Estuary does not address the primary threats to drinking water supplies. The EPA, through
the P,.egulatory-Negotiation process, will be establishing new and more stringent disinfectant/disinfection by-products
(D/DBP) standards that will place a major financial burden on municipal water agencies that obtain water from the Delta
through increased costs for treatment, operation, and monitoring. The high levels of total organic carbonin Delta waters
combined with elevated levels of chlorides and bromides from seawater intrusion serve as precursors to the DBP’s that will
be regatlated. Until the quality and reliability of the drinking water supply for 20 million Californians is included in a
resource management plan for the Bay-Delta Estuaw, it cannot be considered adequate or comprehensive.

When the SFEP was authorized in 1987, it was agreed thai flow and water supply issues would not be included: the
SWI:kCB already has plenary authority to regulate in this area; there is a long-established federal deference to state authority
over water allocation; and non-water quality issues are not within the purview of the Clean Water Act (CWA ~ 101(g)).
Nonetheless, the MC authorized flow studies, which, even then, were only supposed to be used as recommendations to
the SWI:kCB’s Bay-Delta process. The "2 ppt" surrogate which resulted (Action A_R.-1.1) seems to be a transparent
attempt to convert non-water quality phenomena into a water quality parameter in order to bootstrap federal EPA/Clean
Water Act jurisdiction over California water allocation decision making. The 2 ppt figure in Action At<-I.1 is neither
scientifically proven or an accurate measure ofbiolo~cal health and productivity for the Estuary.

Although productive changes have been made (the mission statement and statement of goals and objectives are particularly
useful), we have dissented fi-om the Aquatic P-.esources Program .because it remains an inappropriate conduit for intrusion
into state water supply and allocation issues. The implementation aspects of the CCMP and the "Implementation
Committee" only fm-thers that apprehension. Additionally, the costs associated with implementing this Program are
speculative, at best.

The SFEP’s purpose will be accomplished wtien its repot{ has been delivered to the Governor, and its express mission
completed. How the management of aquatic resources is implemented is a matter for the State of califolm_ia, which has
more than adequate authority to make a balanced use of the SFEP’s reports and recommendations in a truly
comprehensive way.
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Aquatic Resources Minority Report

Submitted by California Farm Bureau Federation,
William I. DuBois, Consultant                                                            % "

Not being realistic about the probabRity that a goal can be achieved cr.eates a dangerous and inefficient situation. The
~third goal of the Aquatic 1Kesources Program, "Ensure the survival and recovery of listed ..... ," would set the stage for
expensive futile efforts. It is essential to inject realism into this goal by providing for its abandonment in those instances
where it is dearly so expensive that it is not sensible to continue an effort. Evolution is the nature of nature, but this.goal,
as.is, would deny that. The real problem is popnlation increase. The CCMP ignores the real problem and treats only the
symptoms. In doing so, it also ignores that the population requires most of its water not strictly for municipal uses, but
also for the growing of its food, which requires from three to five times as much water as municipal purposes. Absolutely
no provisions are made in the CCMP that indicate its authors recognized the impending increases in water demand.

The "Problem Statement’.’ does not recognize that the upstream diversion, from the Delta tributaries, of water that is
removed entirely from the Deha system by San Francisco’s F/etch Hetchy and East Bay Municipal Utilities District robs
hundreds of miles offish habitat of the use of much of its natural water supply. This water would be more productive if it
were left in the stream until closer to the point of use. Failure to recognize the F/etch Hetchy problem encourages the
CVP and SWP to go to the source for their supplies, and thus they, too, would avoid the fish problems of the Delta
pumps and the reverse flows and salinity. Of course, the rivers would then carry much less water. "Existing Management
Structure" exhibits the same narrow perception of the problem and consequently fails to ask that a study be made of the
relative damage caused by Hetch F/etchy and EBMUD’s projects.

AlL 2.2 states, "Prohibit the intentional introduction of exotic species into the estuary and its watershed." This, if in effect
a hundred years ago, would have precluded striped bass, yet somewhat hypocriticallyl the CCMP protests the decline of
striped bass. However, the real problem with this policy is that much of quality of life depends on the successful quest in
foreign lands for predators and parasites that control the unintentiona!ly and intentionally introduced species, such as the
puncture vine, white fly, hydrilla, w~ater hyacinth, etc. This policy is absolutely unacceptable. Our inability to control the
introduction of harmful exotic species makes it incumbent upon us to search constantly for other species by which the
hannfi.al ones may be controlled, thus decreasing pesticide needs.

A_R. 2.4 expresses the intent to educate the public about the problems with exotic species, but not to do the same with
regard to the benefits of many exotic species. It is far more important to teach a balanced comprehensive understanding of
ecology than a narrow view of only certain species.

A_R. 4 et. seq. call for the adoption of flow standards. This means that the CCMP would in effect confuse the functions of
the State Water P,.esources Control Board (SWtLCB), which under existing law regulates water rights in California. The
SW1KCB has the advantage of hearing and being required to consider all competing interests in a water rights dispute to
ensure that the broad public interest is served as well as is humanly possible under the existing circumstances. The EPA is a
tunnel vision agency. Pursuant to Section 101(g) of the Clean Water Act, EPA must not interfere with California water rights.

TheAK 4.1 "What" asks for standards to protect the public trust resources of the Estuary, but ignores the other beneficial
uses of water, such as food production. This burgeoning society must be fed. The centuries-old public trust does not
recognize all the social demands for water that exist today. Standards are equally important to protect beneficial uses not
included under the public trust.

The Implementation Chapter calls for water diversion taxes, discharge taxes, and real estate transaction taxes. We are
opposed to those taxes to pay for correcting the symptoms of a problem destined to worsenmuch faster as the result of
rules advocated by the CCMP. The CCMP at the time of its endorsement made no effort to quantify or even estimate
the private costs and the local government costs of the programs it proposes, or to question whether its actions have .a
favorable cost-benefit ratio.
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Wildlife

Goals:
~ Stem and reverse the decline ofestuarine plants and animals and the habitats on which they depend.

~ Ensure the survival and recovery of listed and candidate threatened and endangered species as well as special status species.

~ Optimally manage and monitor the wildlife resources of the Estuary.

Problem Statement
Following the turn of the century, destruction or conversion of terrest~-ial habitats both.within and outside the Estuary

began to accelerate. Expanding use of land for agriculture and, ultimately, urban development enveloped the permanent

and seasonal wetlands, riparian forest, vernal pools, native ~asslands, coastal scrub, and oak savannah of the re,on. Other

causes of past and present declines in wildlife populations include overharvesting, competition with the livestock industry,
expansion of natural or introduced competitors, use of organochlorines, and human disturbance.

Today, habitat fragments remaining within the Estuary continue to deteriorate steadily under an increasing array of

negative human effects. Intensifying agricultural use and urban encroachment continue to destroy and ffa~o~-nent the
various wildlife habitats of the Estuary.

Declines in habitat quantity and quality are most apparent in the tidal salt and brackish marsh habitats of S~n Francisco,
San Pablo, and Suisun ]Bays. The current threats to inhabitants of these marshes portray a wildlife community under siege.

In particular,,predation by the introduced red fox has nearly eliminated the Galifornia clapper rail from major portions of

its range. In addition, other factors make extinction of the California clapper rail a real possibility. These include an

inconsistent success rate in designing and implementing restoration ~rojects, a shortage of available sites, and the fact that
many years are required for newly restored tidal marshes to support clapper rails.

At least seven insect species, one reptile species, three bird species, and five mammal species have been completely

extirpated from the Estuary, primarily due to habitat loss. Because of their population declines, a total of ninety taxa of
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insects, amphibians, reptiles, birds, and mammals within the Estuary are currently designated by federal~ and state

governments as deserving special protection or monitoring~ Included in this total are about 15 percent of the bird species

and 16 percel~t of the mammal species occurring within the Estuary. Of these ninety taxa, sL’~ty-one (or 68 percent) have
been depleted thr6Ugh loss ofwedand and riparian habhats~ "    ". aThirty-six speclal-:status taxa have been identified as declining

at the greatest rate within the Estuary..

Throughout California, most bird species are at lower population levels than existed historically. However, within the

Estuary, use by some waterhirds may have increased in response to the creation of artificial habitats, such as salt

evaporation ponds.

San Francisco Bay remains a major coastal wintering and migrational area for a variety of Pacific Flyway diving ducks.
Suisun Marsh and the Delta provide valuable habitat for significant numbers of dabbling and diving ducks, geese, swans,

and cranes. Except for some recent signs of recovery, statewide waterfowl populations for many species of dabbling ducks

and geese have generally declined to the lowest levels since monitoring began in the 1950s. This has been attributed

primarily to the combined effects’ of:drought, habitat loss, and predation within wintering gnd n~esting ~ox.ounds. The ability
of these populations to recover is uncertain and hinges on the extent of habitat recovery in the Canadian prairies and

California and on long-term weather trends. Contaminants, in the form of trace elements, also occur in Bay diving ducks
at levels known to impair reproduction.

Little information exists that compares current populations of locally breeding waterbirds to historical levels. Data on

present population trends are also inadequate. Some species with an ability to exploit artificial features, such as towers and

bridges, have shown population increases. However, predation by introduced red foxes has caused major nesting failures
among California least terns, Caspian ternsl and species of herons and egrets. The combined effects of introduced predators,

human disturbance, intensive land uses, and contaminants are ~orobably reducing breeding heron and egret populations.

In general, raptor populations in the Estuary continue to decline. At best, they show limited recovery from past depletions.

For ~xample, more }eregrine falcons are attempting to nest within the Estuary. However, they have experienced nesting
failures, which are likely due {o contaminant effects.

Intensified agricultural practices and increasing urban expansion have also had negative effects on numerous species of
songbirds dependent on grasshnds, oak savannah, riparian forests, and wetlands. Because they are also vulnerable to

introduced predators and competitors, many of these species face extirpation or extinction.

Intensifying agricultural conversion, urban encroachment, ongoing habitat degradation, and human disturbance have also
caused a decline in the populations of certain species of carnivores, rodents, rabbits, and, bats. However, many introduced

mammals, including several rodents, the red fox, and the Virginia opossum, are generally increasing their populations.
These non-native species readily adapt to urban settin~..As their numbers increase, it is often to the detriment of native
species.

California sea lions, evidently still recovering from pasy exploitation, are increasing their use of San Francisco Bay.
Baywide censuses of harbor seals indicate a stable seal population existed from the mid 1970s thorough 1990. (By

: comparison, the seal population on Point 1Keyes Peninsula more than doubled during this same period.) Since 1991, there

~ is evidence of both a shift from South to Central Bays and a general decline in the resident seal population.

Loss of vernal pools, freshwater marshes, riparian woodlands, and grasslands has led to the dramatic depletion of several

species of amphibians and reptiles within the Estuary. Some, such as the California tiger salamander, red-legged frog, giant

garter snake, and western pond turtle, are facing possible extirpation2 ’
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Populations of some wildlife groups within the Estuary, such as certain colonial nesting species, may currently be increas-
ing. However, future trends for most wildlife populations are likely to be downward. Some endangered species might

become extinct. Many of the current causes of wildlife problems are projected to continue into the future. These include

continued threats to seasonal wetlands and upland habitats from.urban encroachment and agricultural conversion, greater

effects from pollutan.ts entering the ecosystem, and increased disturbance by both humans and introduced p~edators.

Other factors require further monitoring and might result in dramatic losses or. alteration of habitat. These include
increased erosion in tidal marshes, expansion of the introduced Asian clam and cordgrass species, and salt marsh

conversion due to the discharge of sewage effluent. The long-term effects of global warming and the resulting sea-level

rise could cause dramatic 16sses and alterations of tidal mudflats and marshes, salt ponds, and farmed wetlands. This could

lead to a loss of critical habitat for many species, with some possible long-term benefits for wintering waterfowl.

Existing Regulatory and Management Structure
The U.S. Fish and Wildlife Service, the U.S. National Marine Fisheries Service, the U.S. Navy, the C~fornia Department

of Fish and Game, the California Department of Parks and I~.ecreation, and tile East Bay tkegional Park District have

significant management and conservation responsibilities for wildlife populations within the Estuffry. These agencie~

manage a significant amount of land within national wildlife refuges, wildlife areas, preserves, pa’ks, and installations.

~ If adequately implemented, several recent planning and land acquisition efforts by state and federal agencies may help to

offiet many of the projected los..s~es, primarily for wetlands. These include State Senate Kesolution 28, the Central Valley
Habitat Joint Venture of the North American Waterfowl Management Plan, the Central V.alley and San Francisco t~ay

Concept Plans for Waterfowl Habitat Protection, and the habitat acquisition program for the San Francisco Bay National
Wildlife lkefuge.

The primary agencies responsible for wildlife management are authorized under numerous laws to carry out the protec-
tion, conservation, .and improvement of these resources. Nevertheless, ongoing declines in the quantity,and quality of
habitats and the wildlife they support clearly demonstrate the critical shortage O£fundlng, economic incentives, and public’
resolve necessary to adequ£tely implement these needed protections and restorations.

Recommended Approa, ch
Many of the problems associated with the decline in abundance and diversity of wildlife in the Estuary are complex and

interrelated. The subject areas chosen to describe these problems are useful for the study and management of the Estuary’s
resources. However, it is important to recognize that these categories are merely tools to understand better the many effects

that human activities and natural events have on plant and animal populations. The combined goal of all the actions is to

restore and protect a diverse, balanced, and healthy community of wildlife and plants, with a focus on indigenous species.

The Wildlife Program can only be effective when combined with actions identified or categorized in the other programs
of the CCMP. As a whole, these recommendations should work to"restore the region’s wildlife. A partial or piecemeal

implq~ntation will lead only to maintenance of the status quo, which will exacerbate the dramatic changes the
ecosystem is undergoing.

Many of the recommended actions described in the other sections of the CCMP will also benefit wildlife. These actions
should result in increases in critical habitat, decreases in the most harrnful pollutants, and beneficial changes in freshwater

flow through the Estuary. Therefore, the list of actions in this program area is not intended to be the univ.ersal catalog of

recommendatmns regar&n~, the Estuary s wildlife, but should be viewed in the context of the entire package of actions

embodied in the CCMP.

i.
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When: To be determined

.2 Cost: $237,5261000 estimated t0tal ($230 million federal and $7,520,000 state)
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ACTION WL-I.3
Implement concerted efforts to acquire wetlands already degraded or destroyed and restore them so that wetlands

in the Estuary are increased by 50 percent by 2000.

(See tlae Wetlands Management Action WT-4. t for details.)

ACTION WL-I.4

Restore tidal marshes in San Francisco Bay.
(See the Wetlands Management Action WT-3.1 fdr details.)

ACTION Wk-l~5
Identify and convert or restore non-wetland areas to wetland or riparian-oriented wildlife habitat.

(See the Wetlands Management Action WT-4.1 for details.)

ACTION WL-2.1

Prepare a comprehensive management plan for the San Francisco Bay National Wildlife Refuge.

Who: U.S. Fish and Wildlife Service, in coordination with special districts, such as mosquito abatement districts

What: In anticipation of the San Francisco Bay National Wildlife Kefuge assuming full land management responsibility

over sigaaificant salt pond acreage, the U.S. Fish and Wildlife Service should prepare a refuge habitat management plan.

A goal of the plan is the maintenance of sufficient acreage of managed and tidal wetlands to support the unique assemblage

of wildlife relying on those habitats. Appropriate emphasis should be placed on non-game species, such as shorebirds,

co!onial waterbirds, seabirds, and raptors. This plan will include the following:

1. Identification of an appropriate combination of~idal and managed wetlands to maintain greatest species diversity and

population stability;

2.Identification of the most suitable tidal marsh restoration areas;

3.Identification of the optimal and most economically feasible wetland management techniques;

4.Environmental assessment of various management approaches; and

5. Coordination with ongoing monitoring and research efforts of the Point Keyes Bird Observatory, San Francisco Bay
Bird Observatory, etc.

When: Within tlaree yea~s

Cost: $270,000 estimated total ($270,000 federal)
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ACTION WL-2.2

Enhance the biodiversity within all publicly owned or managed wetlands and other wildlife habitats
as appropriate.

PVho: U.S. Fish and Wildlife Service, California Department offish and Game, National Park Service, Department of

Defense, Galifornia Department of Transportation, East Bay 1Kegional Park District, San Francisco Bay Conservation and

Development Gommission, other public land management agencies (in consultation with the Executive Gouncil on
Biological Diversity, National Audubon Society, Point Keyes ]Bird Observatory, Marine Mammal Center, California

Academy of Sciences, and the general public), mosquito abatement districts, California Coastal Gonservancy, and

Galifornia Gonservation Gorps (as appropriate)

14/’hat: Kesource agencies will plan and implement enhancement measures that promote biodiversity for the wildlife

habitats they own or manage. This could involve the establishment of a Habitat Task Force. The resource agencies will

also provide technical assistance to other land management agencies in the planning and implementation of similar

measures on those lands to the extent it is consistent with their missions. C.ooperative a~eements between the resource

agencies and other public landowners to improve biodiversity and wildlife habitat values on those lands, consistent with

the primary mission of the landowner, should be explored and implemented whenever practicable. Comparable a~-eements
with private landownerd should also be explored. All such agreements should be periodically reviewed and re-neg6tiated

to improve them whenever the opportunity exists. The technical results of these enhancement measures will be used

by the agencies to implement the actions, and summary material will be incorporated into the Public Involvement and

Education Program. The measures will address some of the following issues:

1. Identification of wildlife groups of concern, with particular emphasis on native species;

2. Mosquito abatement districts should provide private and public wetland managers with guidelines for enhancing

seasonal wedands, while addressing vector control;

3. To the extent that it is not inconsistent with their primary .missions and budgets, flood control and mosquito abatement
districts should be encouraged to manage their operatJ, ons to maximize wildlife and wetland values. Bank erosion control

projects should be desigued to maximize riparian values; and

4. Using the efforts of the Executive Gouncil on Biodiversity, establish biore~ons within the Estuary and ensure that

these regions are incorporated in the land use and wetlands plans. Educate the public, the agricultural community,
landowners, developers, local government officials, and agencies on the value of this concept and how to incorporate it

into agency missions, management goals, land use planning, etc.

I, Vhen: To be determined

Cost: $4,260,000 estimated total ($1,260,000 federal and $3 million state)

ACTION WL-2.3
C~mptete and implement a wildlife habitat restoration and management plan for the Estuary.

Who: U.S. Fish and Wildlife SelMce, California Department offish and Game, and landowners, in coordination with

s.pecial districts, such as mosquito abatement districts, California Coastal Conservancy, and California Conservation Corps

(as appropriate)
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H/’hat: The resource agencies should lead a coordinated effort to develop and implement a wildlife habitat restoration and

management plan for the entire Estuary. This plan would then be appended to the CCMP and should be reviewed and

updated as necessary or at least once every ten years. The plan should include extensive outreach by the resource agencies
to ensure full participation by affected landowners and the public. The plan would include the following elements:

1. Identification of wildlife ~’oups of concern, with particular emphasis on native species and overwintering and migrating
shorebirds and waterfowl;

2.Analysis of management alternatives to maintain and restore wetland and riparian communities and biodiversity;

3.Assessment of impacts of various management alternatives;

4.Implemeixtation and habitat acquisition strategies that incorporate biodiversity and wildlife corridors where possible;

5. Coordination of research a’~tivities with the Kegional Monitoring Prod-am, the Public Involvement and Education

Pro~am, and ongoing efforts by Point Keyes Bird Observatory, San Francisco Bay Bird Observatory, etc.; and

6. Identification o£possible funding sources and lead agencies.

The plan will also need to address private property rights.

H/lien: Complete within three years.

Cost: $2,060,000 estimated total ($1,560,000 i:ederal and $500,000 state)

~. ’i~: o~ ~ive ~:~
Develo redator, control to, rams: to:decrease the ~rn act o, introduced s ec~es. ,,
.on:listed.and candidate s_peciesi :as well~as, special ~tatuS,species

~J

ACTION WL-3.1

Implement predator control programs in areas where introduced predators are a constraint to maintenance and
restoration of native populations.

Who: U.S. Fish and Wildlife Service, California Department of Fish and Game, public land management agencies,

Society for the Prevention of Cruelty to Animals, and local governments

What: Implement predator control whenever the effects of predation are determined to be a constraint to the maintenance

and restoration of populations 9f native species. Control on public lands will be implemented by the landowner/manager
under a plan approved by the resource agencies. ’Control on private lands will be implemented by the resource agencies,

with permission of the landowner, or by the landowner under a plan dev.eloped by the resource agencies. Ked foxes, feral
and domestic cats, and rats are some of the target species that are known to have significant impacts on native species.

When: Immediately

Cost: $6.1 million estimated total ($6 million federal and $100,000 state)
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! listed nd candidate, species : as, welZ,          ., as special Status : ecies.

ACTION WL-4.1
Update, and, where necessarl¢, prepare recover~ plans for all listed wildlife species.

PVho: U.S. Fish and Wildlife Service, California Department ofFish and Game, U.S. Army Corps of Engineers, U.S.

Environmental Protection Agency, and San Francisco Bay Conservation and Development Commission

f, Vhat: Detailed recovery plans for all listed species will be prepared or updated as necessary. Critical habitat will be

identified, unless the identification of that habitat could hamper species recovery. Increased funding to prepare and

implement recovery plans should be sought.

Implement recovery actions, including protection and enhancement of critical habitats targeted for acquisition or
protection through regulatory processes. U.S. Fish and Wildlife Service and the California Department ofFish and Game

will be the lead agencies for their respective listings. Created and restored marshes acquired for this purpose should be

sufficiently large (over 1,000 acres) to support extensive tidal channel systems. Priority sites are outlined in the Joint

Clapper 1Kail and Salt Marsh Harvest Mouse 1Kecovery Plan. Specialattention shall be given to invasive species in dapper
rail and salt marsh harvest mouse habitat.

When: Within three years for listed species

Cost: $2,125,000 estimated total ($2,025,000 federal and $100,000 state)

ACTION WL-4.2

Provide secure colonl~ sites, altow for poputation recovery, cdntrol predators, and protect adjacent foraging areas
for the California least tern.

Who: U.S. Fish mad Wildlife Service, California Department ofFish and Game, Department of the Navy, U.S. Army

Corps of Engineers, San Francisco Bay Conservation and Development Commission, Port of Oakland, and Pacific Gas

and Electric Company

What: Habitat management efforts for ali California least tern nesting colonies need to be adequately funded and staffed,

as needed. Management efforts must also focus on expansion of existing colonies, exploration of alternate nesting sites,

predator contro!, and protection of foraging areas adjacent to colonies (e.g., eel grass beds, low salinity salt ponds) from

threats such as dredging, boat traffic, pollution, salt pond maintenance, and development. Any acquisition or expansions

pursued under this action will also need to address property rights.

When: Irmmediately

Cost: $6,050,000 estimated total ($6,050,000 federal)
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ACTION WL-4.3
_~/~onitor status of all candidate species and list them i~ warranted.

~o: U.S. Fish and ~Vildiife Se~_ce and C~fomia Depa~ment offish and

Pghat: Develop and implement programs to monitor the status of.all Class I and Class II candidate species. Agendes should

take steps to list any species that warrant such ~sting to afford them the full protection of the law. Any listing package

should include designation of critical habitat, unless the identification of that habitat could hamper species recovery.

PVhen: Within five years

Cost: $25,200,000 estimated total ($7.2 million federal and $18 million state)

ACTION WL-4.4
Continue hunting closures to protect the Aleutian Canada goose. Investigate the need for hunting closures for
other waterfowl species as necessary.

I, Vho: U.S. Fish mad Wildlife Service, California Department of Fish and Game, and Pacific Flyway Technical Committee

PVhat: Hunting closures to protect wintering populations of the Aleutian Canada goose in the Central Valley must be

continued by the resource agencies until the subspecies is delisted.

Strengthen programs to educate hunters on proper identification of waterfowl species.and male versus female (to minimize
urflawful take).

Use educational programs t6 encourage anglers, h.~mters, and recreational boaters to avoid using critical areas where ducks

such as canvasbacks, white-winged scorers, and greater scaup congre~te. Use these same programs to encourage the

public to purchase federal duck stamps at the post office..

When: Immediately

Cost: No direct costs

ACTION WL-4.5

Implement a captive breeding program for the clapper rail.

Who: U.S. Fish and Wildlife Service and California Department offish and Game

l/Vhat: In addition to the implementation of the tidal marsh restoration actions, the resource agencies must develop a

comb!ned ~aptive propagation program for the California and light-footed dapper rails. This is justified due to the
uncertain success and extended time required for marsh restorations to provide suitable habitat for these subspecies.

m/hen: Immediately

Cost: $13,500,000 ~stimated total ($7 million federal and $6.5 million state)

The total estimated cost for the Wildlife Pro~am is $442,995,000.
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Wetlands

The Minority and Majority 1Keports for Wetlands follow this pro~am.

Goals:
[] Protect and manage existing wetlands.

~ tLestore and enhance the ecological productivity and habitat values of wetlands.

[] Expedite a significant increase in the quantity and quality of wetlands.

~ Educate the public about the values of wetland resources.

The intent of these goals is to g’uide the development and implementation of programs that, in the short-term, preserve
the remaining wetlands of the Estuary and, in the long-term, increase the quantity and quality of wetlands through
enhancement, restoration, and creation. Such actions should: (a) proteet and restore fish, wildlife, and other natural
resources of the Estuary; (b) manage land use to maintain and enhance the natural and economic benefits provided by
wetlands, consistent with the general welfare of the state; and (c) respect private property rights.

Problem Statement
Wetlands and related habitats comprise some of the Estuary’s most valuable natural resources. Wetlands not only provide
critical habitats for hundreds of species offish, birds, and other wftdlife, but they also improve the overall water quality in
the Estuary, help control flooding, offer open space, provide recreational opportunities, and contribute many other
benefits to people in the region. Wetlands are vital to a healthy Estuary. Their protection is essential.

The Estuary’s tidal marshes have been reduced from 545,371 acres in 1850 to approximately 45,000 acres in 1985. These
losses have reduced the Estuary’s capacity to suppor~ sustainable populations offish and wildlife and to provide other
benefits. Of the thirty-two species of wildlife whose populations are currently knoff¢n to be declining, twenty-three are
associated primarily with wetlands.
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Although wedand degradation and conversion have slowed substantially since the 1970s, they are still occurring. Activities

expected to continue to impact wedands negatively include construction of ports, highways, and wastewater treatment

facilities; conversion of agricultural land to urban uses; and development of residential and industrial projects. Unless

substantial efforts are made to avoid future losses and increase wetlands acreages and values, the health of the Estuary wilt
condnue .to deteriorate.

The Existing Management Structure
Under Section 404 of the Clean Water Act, the federal government oversees the most comprehensive wetlands regulatory

program within the Estuary. Federal agencies with primary roles are the U.S. Army Corps of Engineers (the Corps), the
U.S. Environmental Protection Agency (U.S. EPA), the U.S. Fish and Wildlife Service (U.S. FWS), the Soil

Conservation Service (SCS), and the Na6-o.nal Marine Fisheries Service (NMFS). The federal trustee agencies for fish and

wildlife resources review and comment on all projects that may affect wetlands through autho .rity of the U.S. Pish and
Wildlife Coordination Act. The U.S. FWS also pursues non-regulatory habitat acquisition in the Estuary through several

programs, inducting the National Wildlife 1Kefuge system. Other federal agencies that indirectly manage wetlands include
the U.S. Bureau oflkedamation, the U.S. Coast Guard, and the Federal Emergency Management Agency.

State agencies with regulatory responsibilities that affect wetlands within the Estuary include the State Water 1kesources

Control Board (SW1KGB), the 1Kegional Water Quality Control Boards (1KWQCBs), and the San Francisco Bay
Conservation and Development Commission 0BCDC). The California Environmental Prote.ction Agency (Gal EPA),

estabhshed in 1991, provides coordination for various agencies, including the SW1KCB and the IKWQGBs. Gal EPA’s

Secretary serves as a primary advisor to the governor for environmental issues.

BGDG is charged with preventing unnecessary filling of the Bay and protecting Suisun Marsh. The Department offish

and Game (DFG), as the designated state trustee agency for fish and wildlife, provides recommendations on federal, state,

and local actions affecting fish and wildlife. DFG also enters into streambed alteration agreements and undertakes

acquisition activities.

The California Coastal Conservancy (Conservancy) is a non-r.egulatory agency that, along with other state agencies,

oversees an active program of wetland acquisition, rest~oration, and enhancement. The California 1Kesources Agency helps

set major resource policy for its departments, such as DFG, and functions as an umbrella agency coordinating the work of

independent departments, such as BCDG and the Conservancy.

Municipalities, county governments, and special districts, such as flood control districts and mosquito abatement districts,
are responsible for a variety of policies that affect wetlands. However, no uniform requirements exist that prescribe local

wetland protection standards.

Finally, non-profit ~entities, such as the local chapters of the Audubon Society and the Nature Conservancy, undertake

projects to protect and preserve wetlands. Other conservation groups, such as Save San Francisco Bay Association and the
Sierra Club, often review and comment on project proposals, permit decisions, and policy documents.

In summary, wetlands management involves an intricate combination of private land ownership issues and a body of

environmental law that relies primarily on federal authority. Implementation of this authority has proven inadequate to

protect valuable wetland resources. While the present reg=latory framework .affords a level of protection to wetlands that

did not exist twenty years ago, this protection remains disjointed and incomplete. In spite of the existing management
structure, wetland resources continue to decline.

Recorm-nended Program                                                 ~

This Wetlan& Management Program seeks to improve regulation and management for all ecolo~cal wetlands by
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integrating more effectively the activities of state, federal, and local agencies and by filling gaps in existing wetland

protection programs~ Wedands of concern include approximately 630,000 acres in the Estuary (170,661 acres in San
Francisco Bay, 72,652 acres in Suisun Bay, and 385,236 acres in .the Delta) as identified by the National Wetlands

Inventory Database (Status and Trends Report on Wetlands and Related Habitats in the San !=randsco tF.stuary, 1991). This

includes tidal mudflats, tidal marshes, seasonal wetlan&, riparian forests, and salt ponds.

The recommended program is intended.to expand efforts to acquire, enhance, restore, and create wetlands, as well as

improve existing regulatory mechanisms. As much as possible, all entities whose activities affect wetlands should establish

goals and policies to maximize protection and restoration of wetlands and wetland resot~rces that are clear, necessary, and

nonduplicative, and that minimize delay, cost, and uncertainty. Among other things, the actions recommended in this
program are intended to facilitate private initixtives that protect wetlands. The objective is to build public and p~ivate

partnerships to improve all levels of wetlands management.

A comprehensive state wetlands protection and restoration program should be developed. The California Kesources

Agency is durrently preparing a State Wetlands Conservation Plan (SWCP) through a cooperative, multi-organizational
planning process. The SWCP wil!: 1) inventory wetlands; 2) identify crucial wetlands; 3) develop a state strateg3r for

planing for wetlands protection and restoration; and 4) take a crucial role in overall wetlands regulation. In order to

improve efficiency and effectiveness, the state program should maintain necessary roles for federal agencies while

providing for local government implementation. The state government should provide increased leadership by desiguating
the Bay-Delta Estuary as a resource ofstatewide significance and by ensuring ongoing stewardship of its natural resources.

Wetlands Actions

Create.a; compreh:en}iv ; Esiuaqwidk :wetlands /.mana2emen ;:}l n (.:: [Each

ACTION WT-I.I

Prepare Rqfonat Wetlands Management Plan(s).

~o: Ca~forNa Kesources Agency 0eadagency), C~forNa Enviro~en~ Protection Agenw, Depa~ent of Fis~ and

G~e, Deponent of Water Kesources, State Water ~esources Control Bo~d, CentrM V~ey and San Francisco Bay

KeNonM Water Qu~ Control Boards, C~foknia Coas~ Conse~anw, State Lands Co~ssion, San Fr~cisco Bay
Conse~ation and Development Co~ssion, U.S. Fish and Wfl~fe SetM~e, Soft Consetwation Service, ~.S. ~y

Co~s ofEn~neers, U.S. EnvironmentN Protection AgencN NadonM Marine Fisheries Se~ice, and locN goven~ents
and speciN ~stficts in coor~nadon with the interested pubic                           -

~at: Prepare a Ke~on~ Weflan& Management Plan (the Plan) for S~ Francisco Bay and the Delta m protect, e~ance,

restore, ~d create weflan& in the Estua~. For the pu~oses of developing the Plan, establish geo~’apNcN subre~onfl

components (e.g., the Plan may consider S~ Pablo Bay, the Delta, Suisun Marsh, Sou~ Bay, ~d others as pla~ing
uni~). The Plan shoNd u~ize to the ~Hest extent possible e~sting documents, such as the Concept PI~ for WateffoM

Habitat Protection (San Fr~cisco Bay and Delta), Centrfl V~ey H~bitat Joint Venture, Suisun Marsh Protection Plan,

and ~e S~ Francisco Bay Kefuge Exp~sion Plan. Whenever possible, the e~ancement of~fe habitat shoNd b-e a

pfioNV. Kestorafion and other wefl~d vNues and ~nc~ons shoMd Mso be considered, consistent ~th wfl~fe protection

gofls. In order to ~ow sufficient public input and renew, development of the Plan shoNd employ a public process sitar
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to that used by the SW1KCB in development of the IKWQCBs’ Basin Plans or by BCDC in development of its Bay Plan.

The policies and programs of the Plan should be incorporated into appropriate documents, such as the IKIErQCBs’ Basin

Plans, BCDG’s Bay Plan, local general plans, etc.

[NOTE: In recognition of the fact that the regulation of jurisdictional wetlands directly affects the implementation of the

1Kegional Wetlands Management Plan, recommendations regarding improvements to and modifications of the existing
wetland regulatory system are offered in Objective WT-2 of this document. Those recommendations are intended to

complement and augment the effectiveness of the tkegional Wetlands Management Plan and indeed be an integral

component of it. Together, the Plan and the improved regulatory system will enhance the effectiveness and efficiency of

federal, state, and local efforts to protect wetlands.]

The 1kegional Wetlands Management Plan should: 1) consider all wetlands identified by the California Department of Fish

and Game and by the National Wetlands Inventory maps and should identify buffer areas and stream environments;
2) establish wetland habitat goals by identifying wetland habitat needs (e.g., determine the amounts, locations, and types of

wetlands necessary to support wetland plant and .animal communities); 3) prioritize areas for acquisition and restoration;

4) recommend wetland acquisition, enhancement, and restoration programs by public, nonprofit, and private institutions
and organizations; 5) recommend programs to protect and restore non-tidal wetlands surrounding the Bay, including

diked historic baylands, abandoned salt ponds, and tributary streams that are hydrologically parE of the Bay; and 6) recom-

mend specific guidance to all appropriate agencies, including local and county governments, to help in the development
of local wetland protection programs.

147hen: 1993

Cost: $5,746,000 estimated total (81,091,000 federal and $4,655,000 state)

ACTION WT- 1.2

Encourage geographicatt~ focused cooperative efforts to protect wetlands.

FlTho: California 1Kesources Agency (lead agencyi, California Coastal Conservancy, San FranCisco Bay Conservation and

Development Commission, Department offish and Game, State Lands Commission, U.S. Fish and Wildlife Service, U.S.
Environmental Protection Agency, Soil Conservation Service, local governments, landowners, and non-profit 6rganizations

1,12hat: Opportunities should be sought immediately and during development of the tKegional Wetlands Management Plan

to protect wedand areas particularly threatened by loss. Such areas include, among others, San Pablo Bay wetlands, Ddta
wetlands, and wetlands identified in the proposed expansion of the San Francisco Bay National Wildlife 1Ke£uge.

Cooperative efforts of government agencies, landowners, and conservationists should be undertaken to create immediate

opportunities for protection, acquisition, and restoration. These efforts will facilitate the implementation of a coordinated
strategy for wetlands protec{ion, acquisition, and restoration that should be contained in the 1Kegional Wetlands

Management Plan.

FFhen: 1993

Cost: $16,600,000 estimated total ($14.6 million federal and $2 million state)
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ACTION WT-2.1

Establish a comprehensive state wetlands program for the Estuary which, in addition, includes a coordinated
regulatory and policy framework.

PVI~o: San Francisco Bay Conservation and Development Commission, Central Valley l:Legional Water Quality Con~ol
Board, San Francisco Bay ~Legional Water Quality Control Board, Delta Protection Commission, California l~.esources
Agency, California Department ofFish and Game, California Coastal Commission, State Lands Commission, California
Environmental Protection Agency, State Water P,.esources Control Board, local governments, special districts, and
California ~.egislature

FVhat: WT-2.1.1: Establish state wetlands protection policies for the Estuary.

A. Adopt a No Net Loss pohcy. £stablish a consistent "no net loss" policy by all state agencies tO prevent any activity that
will result in the loss of either wetland acreage or values on a project-by-project basis in the San Francisco Estuary or the
land surrounding the Estuary. No net loss should first be accomplished by avoiding destruction or degradation of wetlands,
if possible, by minimizing impacts, and by mitigation.

B. Adopt consistent wetland definition and.jurisdictional delineation methods. Adopt a standard defnition for wetlands
based on the broad scientific consensus that all wetlands possess certain general characteristics. Adopt a single
corresponding jurisdictional delineation methodology to identify those wetlands in the field. Jurisdictional wetlands should
be delineated in a manner which includes all ecological wetlands. This definition and delineation methodology should
identify at a minimum all lands that fall under federal CWA Section 404 jurisdiction and should be used by all appropriate
state and local regulatory agencies.

Wetland definition. Two options should be considered.

Option 1: A general definition that’re~lects the three characteristics accepted by the scientific community as indicators of
wetland ecology.

Wetlands are lands transitional between terrestrial and aquatic systems where the water table is usually at or near the
surface or the land is covered by shallow water. For the purposes of this classification, wetlands must have one or more of
the following attributes: (1) at least periodically, the land supports predominantly hy&ophytes; (2) the substrate is
predominately undrained hydric soils; and (3) the substrate is non-soil that is saturated with water or covered by shallow
water at some time during the growing season of each year.

Optiou 2: Current federal definition, modified to include sites that reflect California’s unique wetland ecqlogy.

Wetlands are those areas that are inundated or saturated by surface water or groundwater at a fi:equency and duratio~
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life
in saturated soil conditions. Wetlands generally include swamps, marshes, bo~, and similar areas. In addition, wetlands
include: mud~ats, sand.flats, unvegetated seasonally ponded areas, vegetated shal.lows, sloughs, wet meadows, playa lakes,
salt ponds, natural ponds, vernal pools, and riparian woodland and scrub.

Jm-isdictional delineation methodology. Based on the adopted definition, a delineation method should be developed a~d
adopted to allow consistent and accurate field identification of jurisdictional wetlands.

C: Adopt wedand alteration policies. Adopt policies that require avoidance of fill and other alterations (e.g., removal of
Vegetation and draining) in wetlands. It is presumed that an alternative location exists for non-water-dependent projects
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unless otherwise demonstrated. Exceptions may be considered where the project proponent clearly demonstrates that no

¯ feasible alternative non-wetland location exists, or when the project is necessary for the health, safety, or welfare of the

residents of the Bay-Delta Estuary region and no feasible non-wedand location exists. Fill should further be limited to

projects where:

1. It is demonstrated that the public benefits outweigh the public detriment (e.g., minor filling for wildlife refuges or other
wildlife purposes, or minor filling for public access where existing access is inadequate and such access can be designed
consistent with protection of sensitive wildlife and wedand habitat);

2.The fill is the minimum necessary to achieve the purpose of the project;

3.The fill minimizes harm to water circulation and quality, fertility of the marsh, and fish and wildlife resources;

4.The fill is engineered to reasonably withstand earthquakes and flooding;

5.In order to prevent a piecemeal approach, the fill project prevents future fill in wetlands at the site; and

6. The fill is limited to areas where ownership has been clearly established so that wetlands are not altered on property

without legal authorization.

D. Establish sufficient buffer areas to protect wedands from adjacent uses. Buffer zones adjacent to wetlands are necessary

to provide for adequate transitional and refuge habitat between wetland and developed uses. Buffer zones should be of

adequate size and quality to insulate the wedand, transition, and refuge habitat from adverse impacts of nearby developed
areas. Buffer areas should be protected consistent with the legal rights of the property owners.

WT-2.1.2: Investigate state assumption of Section 404 of the Clean Water Act.

A. Study implications for state assumption of 404. A study of.state assumption of the Section 404 program should consider

effectiveness, efficiency, and cost. Any assumption shQuld maintain the appropriate federal role necessitated by interstate

and international responsibilities and consider the establishment of an appeals program for review of state decisions.

B. If the study indicates that state assumption would improve resource protection, move towards state assumption of 404.

G. Study methods to improve coordination of wetland regt~lation, including single agency authority for wetland alteration

activities. The purpose of this would be to consolidate the permit process consistent with improved wetland protection.

D. If the study indicates that improved resource protection would result~ move toward allowing consolidated or

coordinated permit authority for wetland alteration activities. The purpose would be to consolidate the permit process

consistent with improving wetland protection..For instance, agencies with other wetland-related permit activities (e.g.,
BGDG, tKWQGBs, DFG, and Delta agency) could issue permits concurrently under the same application process or issue

consistency determinations.          ,~.                    .~

WT-2.1.3: Establish an implementation program to achieve wetlands protection policies. In order to improve wetland

p~otection and reduce regulatory duplication, a uniform and coordinated program should be established that provides state

oversight of.locally implemented wetlands protection policies. Such a program may be modeled after the Suisun Marsh
Protection Plan. The policies themselves (described in Actions WT-2.1, 2.2, and 2.3) should be adopted by the San
Francisco Bay and Central Valley 1KWQCBs, BCDC, and the Delta Protection Commission. Authority and resources to

implement these policies should be provided to local ~overnme~ts. In that manner, project sponsors ~/1 be informed of
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wedand protection requirements early in the application process, thereby minimizing uncertainty and delay. State

oversight agencies will coordinate their actions with relevant federal agencies in a manner consistent with the policies and

objectives described herein (Actions WT-2.1 through WT-2.4).

Fill gaps in existing wetland reg~ilatory programs consistent with policies recommended above. ]Based on wetland resource

needs, state policies and programs should be implemented to fi11 in gaps in existing wedand reg~latory programs. In

particular, this should include the following.

A. The SWIIkCB and the San Francisco and Central Valley IkWQCBs should adopt policies and programs consistent with

the Clean Water Act. The S-V/P,.CB and/or San Francisco ]Bay and Central Valley I~.WQC]Bs should be directed and
allocated adequate resources to:

~ Clarify that wetlands are waters of the state and develop a program to protect wetland resources;

[] Adopt a definition of wetlands as specified in Action WT-2.1;

[] Apply the beneficial uses process developed by San Francisco Bay lkWQCB;

[] Develop scientifically based narrative water quality standards for wetlan&;

[] Utilize CWA Section 401 authority to certify Section 404 permits;

N Implement a wetlands and-degradation policy;

[] Ikegulate removal of vegetation, draining, and hydrologic modifications to preve,nt loss of wetlands; and

~ Protect and restore the managed and unmanaged fresh/brackish wedands of Suisun Marsh and Suisun ]Bay by. providing
sufficient Deha outflow and utilizing appropriate management techniques.

B. The McAteer-Petris Act should be amended to:

N Improve and strengthen BCDC’s mandate to protect wetland wildlife habitat values by: a) making its wetland fill
provisions consistent with those policies contained in WT 2.1.1; b) clarifying that wedand wildlife habitat values are to

be protected to the maximum extent feasible; and c) providing the authority to protect buffer areas along the shoreline.

N Establish a coordinated regulatory system that relies on the preparation of local government wetland protection pro-

grams as p.art of the local land use planning process, with BCDC oversight, to protect non-tidal wedands surrounding
the ]Bay, including diked historic baylands and tributary streams that are hych’olo~cally part of the ]Bay. The Suisun

Marsh Preservation Act may be used as a model.

¯ Make BCDC’s jurisdiction and policies regarding salt ponds and managed wetlands consistent with other state and
federal laws and policies on wedands and other waters, as recommended herein.

~ Provide ]BCDC v~ith authority over shorehne areas in order to protect fully priority use areas, protect wetland buffer

areas, and provide for seismic safety and flood protection (e.g., to minimize the effects ~:om spills from shoreline activities).

¯CI Establish a program to protect Delta wetlands. The State Legislature should establish authority to implement a Deka
component of the Plan that would protect the tidal and non-tidal wetlands of the Sacramento-Sanjoaquin Deha.
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EstabLishment of a Delta regional authority or augmentation of an existing agency’s authority should be employed to

accomplish this component. (This compoFzent should be modeled after the Suisun Marsh Protection Plan and similar to
the BCDC component of the Wedands Management Program.)

D. Develop and implement local government wedand protection programs to implement the policies of the Bay, Basin,
and Delta Plans. Financial and other resources should be provided to local governments that, as part of the local land use

planning process and with the assistance of state and federal agencies, develop local wetlands protection plans and

ordinances that implement and are consis.tent with the programs described above. Adequate resources should be allocated

to allow thorough and dmely processing of applications at the local and oversight level lkeal estate point-of-sale disclosure

should be required to ensure that wedand protection laws are disclosed to buyer at time of sale of property. Watershed
Management Plans and actions to reduce pollutants in runoffshould be main components of these programs. The

establishment of local government wetland protection programs is consistent with related goals, objectives, and actions

contained in the CCMP Land Use Managerrient Program and the Pollution Prevention and lkeduction Program.

I, Vhen: 1993

Cost: $7,130,000 estimated total ($2,720,000 federal and $4,410,000 state)

ACTION WT-2.2

Increase enforcement efforts to curtail illegal wetland alteration and to ensure compliance with permit conditions.

l, Vho: Lead Agencies: U.S. Army Corps of Engineers, U.S. EPA, and California EPA

Lead Agencies for Funding: U.S. Congress and California Legislature

1Kesponsible Parties: San Francisco Bay and Central Valley 1Kegional Water Quality Control Boards, San Francisco Bay
Conservation and Development Commission, U.S. Fish and Wildlife Service, National Marine Fisheries Service, federal

and state justice departments, and local goverhments

g/hat: Provide increased resources, inchiding funding, staff, and statutory authority, to improve curtailment of illegal

wedand alteration and to ensure compliance with permit conditions. These resources should also be devoted to:

~- Increase state and federal staffto reduce permit processing time, consistent with wetland protection objectives

contained herein.

~ Improve enforcement techniques of state and federal agencies (e.g., streamline enforcement )rocesses for administrative

cease-and-desist orders or enforcement penalties); enforce cease-and-desist orders in a timely fashion; increase

prosecutions by federal and state justice departments; monitor pennikted projects to ensure compliance; and issue fines
sufficient to compensate for lost resources and to deter future violations within the Estuary.

~. I:keqnire and enforce appropriate wetlands restoration and corrective measures in those cases where unauthorized

wetlands alteration has taken place. Mitigation and permit monitoring should be improved to ensure that such measures
are successful. When permit violations that damage wetlands occur or mitigation goals are not met, agencies should

exercise their authority to suspend, revoke, or otherwise revise permits and require corrective measures.

K Authority should be provided to allow all fines and penalties collected by public agencies in connection with illegal wet-

land activities in the Estuary to be used for acquisition and restoration of wetlands within the San Francisco Estuary area.
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The U.S. Army Corps of Engineers should make available to the public on a reg’ular basis a lisdng of outstanding

cease-and-desist orders, a listing of enforcement cases, and a report on the status of approved mitigation projects.

Enforcement outreach programs should be conducted by agencies with enforcement authorities in order to educate the

public and other resource agencies about wetland enforcement programs. Information should be provided about how
to report potential illegal activities to the appropriate authority.

Provide adequate staffand funding for all of the above.

PVhen: 1993                                                    L~

Cost: $54,020,000 estimated total ($32.4 million federal and $21,620,000 state)

ACTION WT-2.3
Develop and adopt uniform compensatory mitigation policies.

Who: California P-.esources Agency (lead agency), U.S. Environmental Protection Agency, U.S. Army Corps of
En~neers, California Environmental Protection Agency, Departmeut offish and Gan’~, Department of Water l~esources,
State Water R.esources Control Board, Central Valley and San Francisco Bay P,.e~onal Water Quality Control Boards,
California Coastal Conservancy, San Francisco Bay Conservation and Development Commission, U.S. Fish and Wildlife
Service, National Marine Fisheries Service, and local governments

What: No net loss should first be accomplished by avoiding destruction or degradation of wetlands, if possible, then by
minimization of adverse impacts and by compensatory mitigation. The relevant agencies should enter into a Memorandum
of Agreement (MOA) regarding compensatory mitigation for wetland losses witbAn.the Estuary, including the establish-
ment of mitigation banks for small wetland fills. The MOA should incorporate the following criteria concerning
a) compensatory mitigation and b) mitigation banking.

A. Compensatory mitigation

1. Mitigation should create new wetlands at the site of the wetland alteration; if on-site mitigation is not feasible, then
mitigation should create new wetlands as dose as possible;

2. Mitigation must be commensurate with adverse impacts of the wetland alteration and consist°of providing similar values
a~d greater wetland acreage than those of the wetland area adversely affected;

3. Mitigation should include an area ofadjacefft upland habitat for wetland species that require such habitat;

4. Mitigation should, to the extent possible, be provided prior to or concurrei~tly with those parts of the project causing
the adverse impacts; mitigation should be carefially planned so as to ensure success, permanence, and long-term
maintenance;

5. Mitigation for wetland destruction should be implemented on a currently non-wetland site; and

6. Mitigation sites should be permanently guaranteed for open space and wildlife habitat purposes.

All petTo_itting agencies should develop standardized requirements for compensatory mitigation plans and monito,-ing to

ensure the success of mitigation projects. 1Kequirements should be developed to address minimum reporting criteria,
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envKonmental assessments, and clearly defined goals and success criteria for the mitigation area, including a contingency

plan in the event of partial or complete failure of the plan.

]3. Mitigation ]3anking

1. Projects qualifying for use ofmitigatidn banks should be limited to small fills in order to en~ure the availability of

adequate mitigation sites for the small project sponsor;

2. The mitigation bank site should be -~vithin the sam-e segment of the Estuary as the wetland alteration;

3. Use of a mitigation bank should be authorized only a£ter it is successfully functioning and providing in-kind habitat

values; and

4. The mitigation bank should be used only if the fill project would otherwise meet criteria specified in the CWA Section

404{b)(1) Guidelines.

When: 1993

Cost: $185,000 estimated total ($110,000 federal and $75,000 state)

ACTION WT-2.4

Improve wetlands protection provided under the Clean Water Act.

Who: U.S. Army Corps of Engineers, U.S. Enviromnental Protection Agency, U.S. C, ongress, and California Legislature

What: During reauthorization of the Clean Water Act, the law should be amended to:

l. Include explicit reference to wetlands in the CWA goals section ("...tLestore and maintain the chemical, physical, and

biological integrity of the nation’s waters, including wetlands..."); all appropriate provisions of the act should contribute

to these goals.

2. tLegmlate wetland alteration activities, such as dredging, artificial flooding, and the placement of pile-supported and

floating structures; the droning of wetlands and the destruction or removal of wetland vegetation should be regulated if

such activities are not part of an ongoing fanning operation; the drair)ing of wetlands and the destruction or removal o£
wetland vegetation should be prohibited if the purpose is to achieve immediate or g,zadual conversion to a non-wetland

type; and

3. l~.equire the U.S. Army Corps of Engineers, in its decisions on permit applications, to follow the biological

recommendations from the U.S. FWS, NMFS, and the state fish and wildlife agency unless: a) it makes a finding that

these recommendations are inconsistent with U.S. Army Corps of Engineers’ legal requirements; or b) alternatives to the

agencies’ recormnendafions chosen by the Corps are consistent with the wetland alteration policies described in Action

WT-2.1.

Eliminate use in the Estuary of Nationwide Permits (NWPs) for filling of~veflands less than ten acres (N-WP 26) and

bank stabilization. (NWP 13); if not feasible to eliminate their use, NWP 26 should have its upper ~creage limit reduced

from ten acres to one acre, and NW-P 13 should have its upper lineal limit significantly reduced from 500 feet.

Application of both these Nationwide Permits in Californiais known to have significant cumulative adverse impact.
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The Corps should undertake a study of all other Nationwide and 1kegional Permits and recommend elimination ~f any

that are resulting in or are likely to result in individual and/or cumulative adverse impacts to wetland resources. For
example, certain otiier Nationwide Permits (including the newly issued amendments to the Nationwide Permit program/
may have cumulative adverse effects on wetland resources. In particular, these include NWP 12 (backfill and bedding for

utility lines), NWP 14 (minor road crossings), and NWP 15 (U.S. Coast Guard-approved bridges), in addition to 1N-WP

26 and NWP 13.

If Nationwide Permits are continued, the State Water lk.esources Control Board should decline to certify or should revoke

NWP 13 and 26 and any others that have been demonstrated to have significant adverse impacts, thereby.requiring
individual permits for, any activity in California which would otherwise be covered by such Nationwide Permits.

~ The San Francisco and Sacramento Districts of the U.S. Army Corps of En~neers should regulate vernal pools by
individual permits rather than Nationwide Permits or General Permits and continue master planning efforts with local

governments to protect wedand resources.

E Where it is currently not doing so, the U.S. Army Corps of Engineers should recognize that Section 404 jurisdiction
occurs where Section 10 jurisdiction does, in order to better protect and restore wetlands (and other waters) in diked
historic bayland areas.

~ Guidance should be developed for writers and reviewers of NEPA/GEQA documents specific to Estuary wedands.

NEPA and CEQA documents should better assess potential impacts to wetland areas and, in particular, should ensure
that cumulative impacts are evaluated and that documents be prepared for any projects in a diked historic baylands that

would preclude wetlands restoration.

PVhen: 1993

Cost: $280,000 estimated tota! ($280,000 federal)

, Protectexzstm wetlands uszn current, .new, and ex anded ro rams-o ,wet
’ land acq isition;easement a£reementsi,and ope i m a£ement sYs ms:. i’ : u :, .~-co rative! an ~: te ~

ACTION ~T-3.[

Expand wetlands acquisiffon programs, or establish a new Esmar£~spec~c wetlands acquisition program.

~o: U.S. Fish and Wfl~fe Se~ice, C~for~a Department offish and G~e, Wfl~£e Conse~afion Board, State Lands

Co~ssion, C~ifor~a Coastfl Conse~wancy, and non-govemmentfl org~zations, such as Trust for Public L~d and

Nature Conse~wan~

~,at: Funding and level of effort would be increased for acquisition ofpfiofiV wetland areas ~d associated habitat that
a’e ~e~ately t~eatened, prodded that these areas are approp~ate for restoration or ~e not othe~ise protected.

~ Incre~e federfl ~n~ng for we~d acquisition by e~an~ng ~ocations from ~e feder~ Land and Water

Conse~ation Fund and t~ough other federfl ~nding mecha~sms.
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~ Establish a program to purchase wetlands through land exchanges and swaps. Authority and funding would be

expanded for existing state programs for the acquisition of wetland areas, including the acquisition of non-wetland areas

for the purpose of conducting land exchanges to obtain title to wetland areas. State and federal lands would be
inventoried to identify suitable and appropriate lands that could be used in land exchanges to secure wetland areas.

E Gomplete the expansion of the San Francisco and San Pablo Bays National Wildlife tKefuges and the establishment of
the proposed Stone Lakes National V/ildlife tKefuge by acquiring (or gaining by other appropriate mechanisms) existing

wetlands within the designated areas.                           ¢,

~ Support the wetland benefits provided by salt pond operations. Should salt-making activities cease, salt ponds should be

dcquired and restored as wedand habitats.

[] Assist landowners with establishing inheritance trusts for the protection of wetlands. Provide direct one-on-one
assistance to individual landowners with the legal, financial, and tax aspects of establishing inheritance trusts for their

wetland properties. Work through the Public Involvement and Education Program to disseminate information about

this aspect of the program.

~ Expand existing land acquisition programs to provide "Life Estate" acquisition services to wetland and associated lands,

whereby landowners may continue to occupy or utilize the lands during their lifetime. (within established agreements to
maintain the wedand values).

[] Encourage landowners to sell conservation easements.

~l/’hen: 1993

Cost: $167,520,000 estimated total ($167,520,000 state; see WL-1A, WL-1.2?and W~-4.1 for federal)

ACTION WT-3.2
Expand existing l~rivatG statG and~ederal financial and technical assistance programs to fndividual landowners.

~q/"ho: U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, California Secretary oflKesources, California

Departmen~ of Fish and Game, University of California Extension Service, State Lands Commission, Wildlife
. Conservation Board, San Francisco Bay Conservation and Development Cormnission, and private landowners

l,F’hat: Various incentives, including economic supports, subsidies, tax breaks, conservation eksements, grants, project

funding, regulatory permit conditions, and qthers, should be provided to landowners to implement measures or initiate

practices to protect and enhance wetlands acreage and values. Emphasis needs to be placed on incentives to the agricul-
tural community, particularly in the North Bay and Delta, where opportunities for large-scale benefits appear greatest.

N The U.S. Department of A~mAculture should immediately provide funds for the Wetlands 1Keserve Program (WtLP)

authorized by the Food, Agriculture, Conservation, and Trade Act of ~990. The W1KP retains private ownership but

requires a recorded thirty-year or perpetual easement for restoration of wetlands on prior converted cropland and

farmed wetlands and includes protection of adjoining wetlands.

[] Establish a state task force of experts, landowners, and interested members of the public to develop an improved

program to provide property tax, income tax, or other tax incentives that would encourage landowners to preserve
wedands in perpetuity.                                          ~,
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I~o~z~ation should be distributed to landowne~s concer~ng wetlands identi~cation, v£Lues, ~d regulation. In addition,
information should be provided by state and federal fish and wildlife agencies regarding management methods

landowners could use to maintain or enhance the wetland resources they own.

Special efforts would be made to encourage agricultural practices, particularly on farmed wetlands in the Delta, that
enhance habitat and associated values.

N Improve management of wetlands owned and managed by government agencies through technical assistance. Provide

direct technical assistance to each of the local, regional, state, and federal agencies that own wetland areas in order to

protect the wetland values.

~ Provide increased direct one-on-one assistance to individual landowners with the necessary legal, financial, and tax

programs to establish voluntary landowner-initiated conservation easements for the perpetual protection of wetlands

and associated lands. Such easements could include continued private ownership of the wedands, whereby such lands
would also remain on the local property tax base. Information about the increased level of service will be distributed to

the greater public.

~ The U.S. Congress should amend the Wetland Conservation (Swampbuster) provisionofthe Food Security Act of

1985 and Food, Agriculture, Conservation, and Trade Act of 1990 to provide disincentives (loss of USDA benefits) for

wetland conversions for any agricultural crop instead of just commodity crops (any annually tilled pianted crops;
excluding perennial crops, orchards, and vineyards).

~ Use the Public Involvement and Education Program as an organizing vehicle to bring citizens together in volunteer

and other projects to provide services to local, regional, state, and federal agencies in the management of wetland areas.
Projects could include restoration efforts, inventories, and construction of facilitie.s such as fencing or public access

points. The Public Involvement Program will also be the vehicle thzough which information is disseminated about the

services available to private landowners and investors to assist with the preservation and restoration of wetlands.

When: 1993

Cost: $62,720,000 estimated total ($61.2 million federal and $1,520,000 state)

ACTION WT- 3 ..3.
-Encourage wetland protection blz-laws.

Who: California Department of Fish and Game, San Francisco Bay Consel-cation and Development Commission, and
University of California ExtenSion Service

Wh~t: A sample or model text of language would be prepared and made available to organizations, such as homeowners

associations, hunting clubs, special districts (e.g., mosquito abatement), etc., through which such organizations could volun-

tarily modify their by-laws to incorporate improved management and protection of the wetlands under their jurisdiction.

When: 1993

Cost: No direct cost
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i 1Expand ithe wetlandresource base: by restoring, enhancing;and:creating,
~ .~:. w    e tla nd        resources                  us in£

ACTION WT-4. I
1dent~z and con~ert/restore non-~et~and areas to ~etland- or ~iparian-oriented ~itdl~e habitat. Purchase non-
~etland areas to create ~etlands. This action shoutd be guided by and consistent ~ith the Regional Wetlands
Management Ptan.

Who: U.S. Fish._ .and Wildlife Service (lead agency), California Le~slature, Califoruia Department ofFish and Game,
California Coastal Conservancy, Wildlife Conservation Board, Soil Conservation Service, landowners, private non-profit

organizations, punic trusts, and in coo~dinati6n with special districts such as mosquito abatement districts

What: By coordinating with other efforts to acquire wetlands already identified as degraded or destroyed and restoring

them, wetlands in the Estuary will be increased by at least 50 percent by the year 2000, in accordance with state goals.

The California Legislature should appropl~ate funds to the California Wildlife Conservation Board to restore fomler

wetlands that no longer function.

Large-scale restoration of tidal marsh in the South Bay, where remaining habitat is most fragmented and salt marsh

wildlife most threatened, should proceed as rapidly as possible.

Purchase non-wetland areas on historic wetland sites and restore them to maximize habitat and other associated values.

Develop and implement plans-end, programs for restoring and enhancing wetland resources on’historic wetland sites
that have been degraded.

Complete expansion of the San Prancisco and San Pablo Bays National Wildlife 1Kefuges and establish the proposed
Stone Lakes National Wildfire Kefuge by restoring non-wetland areas to wetlands.

When:1993

Cost: $92,820,000 estimated total ($45.3 million federal and $47,520,000 state)

The total estimated cost for the Wetlands Management Program is $407,021,000.
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Wetlands Majority Report

Among the purposes of National Estuary Projects as defined in the Clean Water Act is the "develop(ment) of a compre-

hensive conservation and management plan that recommends priority corrective actions...to restore and maintain the

chemical, physical and biological integrity of the estuary..." Wetlands are essential to the maintenance of estuarine systems,

and the approach of the majority was to develop a prog’ram that wquld restore and maintain the Estuary’s wetlands.

California has lost 91 percent of its historic wetlands; the San Francisco Estuary over 80 percent. Fifty-five percent of Cali-

fornia’s endangered species depend on wedands for all or part of their life cycles. The state loses billions of dollars annually

because so many wetlands have been lost. Yet wetlands continue to be filled and degraded throughout the Estuary.

The goals, objectives, and actions contained in the CCMP are the result of many compromises among the varied conference

participants. Issues were deliberated during many meetings over many years through preparation of the Status and Trends

1Keports and the CCMP~ Throughout the process, minority views were heard by majority members and, in an attempt to

reach consensus, the majority members weakened or entirely eliminated their positions on a number of key issues.

Some examples of positions majority members believed were important for the preservation of wetlands but that were

eliminated or weakened as a result of compromise are:

i[ F, PA should initiate a 404 C action in South San Francisco Bay where there.is a lack of potentially restorable lands.

This action would preserve all remaining South Bay wetlands (This position was eliminated as a result of compromise);

[] All Nationwide Permits that have the potential to affect wetlands should be eliminated (This position was weakened in

order to accommodate minority viewpoints);

[] Public access adjacent to wetland habitat should be prohibited (weakened);

~ The state should not assume the 404 program because it does not have the necessary funding and because state

assumption would render wetlands more vulnerable (eliminated);

[] Streamlining is not appropriate because it can be an excuse for reduced regulatory protection (eliminated);

~ Mitigation banks are not appropriate for the ]Bay Area (weakened);

~ Adequate upland buffers should be required lone-hundred feet minimum] adjacent to all wetlands (weakened).

In conclusion, we emphasize that these positions were already compromised in an attempt to accommodate all views.

To compromise any further would decrease the protection of wetlands, would abdicate our responsibility to the F.stuary

Program goals, and would be detrimental to the Estuary.
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 Wetlands Minority Report

Summary of the Wetlands Minority Report submitted by:
Bay Planning Coalition

Building ’Industry Association of Northern California

Bay Area Council
California Farm Bureau Federation

California Department of Food and Agriculture

Sacramento Metropolitan Chamber of Commerce
Association of California Water Agencies

P,.esponsible public and private landowners acknowledge the importance of healthy, functioning water bodies and valuable

marshes. But for ten years or more, there has been a stalemate bewgeen public and private property owners on the one

hand and regulatory agencies and environmentalists on the other concerning "wetlands." It is not the current regulatory
permit program that has resulted in the loss and destruction 6fwetlands, but rather the failure to develop an incentive-

based approach.

The Wetlands Management Program, if implemented, would involve more than twenty federal, state, re~onal, ~md tocal

agencies in wetlands programs. The excessive regulatory duplication and cost is absurd, especially in the face of today’s

harsh economic realities confronting businesses and local, state, and federal governments. Conventional regulatory
policies, as proposed in the Wetlands Management Program, pit economic and environmental goals against one another.

While the above sig-natories all had their own and sometimes different reasons why they could not agree with the

Wetlands Management Program, we believe our comprehensive proposal is innovative and provides for practical and

economically sensible policies that will advance more effective and efficient management of wetlands.

The above signatories are partners in a broad consensus for effective environmental protection and management. In fact,

in practica!ly all cases, we agree with the environmental goals set forth in this document--the question is how to get
there. We have prepared specific and detailed proposals, which are contained in a twelve-page document available to

anyone upon request to one of the above organizations.

Briefly, to summarize, we differ from the Wetlands Management Program and propose the following policy tools and
approaches to wetlands management: a) public and private interests need to be balanced to determine the conditions

under which activity in wetlands areas may occur; b) wetlancJ-based economic value for landowners (e.g., appraise land at

market value) must be created; c) acknowledge and appreciate that most wetlands are owned by the private sector and

could, with the appropriate incentives and regulatory certainty, provide the largest opportunity to enhance, preserve,

create, and manage wetlands; d) adopt the U.S. Environmental Protection Agency/U.S. Army Corps of Engineers

wetland definition which recog’nizes three mandatory and integrated parameters (hydrology, soils, and vegetation);
e) continue to use the 1987 federal wetlands delineation manual until further investigation yields a determination that

certain valuable wetland sites are not within the purview of this definition; f) establish a Permit Appeals Board in the

Deparmaent of the Army to hear appeals from applicants following decisions o£district en~neers denying applications for
permits, including jurisdictional determinations; g) avoid duplication, overlap, and multiple agency requit-ements and halt

the increase in regulations through possible state assumption of 404 or adoption of a state coordination process for 404

(either may be tested through a pilot program); h) assure adequate funding to local and/or re~onal agencies implementing
wetlands regulations; i) certify the U.S. Army Corps of En~neers Nationwide Permit Program; j) allow that compen-
satory mitigation may occur through wetlands creation, restoration, and/or enhancement; k) establish workable and

flexible mitigation banks; 1) develop a wetlands classification system based on scientific functions; and m) develop regional

wetland plans 7hat may be resource-&-iven but must include consideration for harmozzizing wetlands preservation goals
with planning for and achieving goals to meet social needs.
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Water Use

Goal:

[] Develop and implement ag~essive water management measures to increase freshwater availability to the Estuary.

Problem Statement
The rivers and streams of the Sacramento and San Joaquin watersheds carry approximately 40 percent of the state’s

available fresh water. The Sacramento-San Joaquin Delta serves as the vital link between most of the state’s available water

supply and most of its demand. More than seven thousand diversions for purposes such as irrigation and drinking water
storage reduce the annual volume of fresh water entering San Francisco Bay by more than one-half in dry and critically

dry years. The federal Central Valley Project and the State Water Project are the two largest diverters, together removing
nearly ten million acre-feet per year. Approximately 80 percent of this diverted water is used by a~iculmre, and 20

percent goes to urban, industrial, and other uses. Construction of currently planned local water development projects and

the completion of the State Water Project will likely increase annual diversions from the Estuary water supply by at least

1.1 million acre-feet.

Freshwater inflow is a major determinant of environmental conditions in the Estuary. The volume and timing of

freshwater inflow affect the Estuary’s circulation and water quality; conditions for wildlife; production and su_rvival of

phytoplankton, zooplankton; and all life stages; and survival of aquatic species, including salmon, striped bass, longfin
smelt, Califurnia bay shrimp, and starry flounder.

As the end of the centm-y approaches, additional water development is pending within the Estuary watershed and in other
parts of California. With the state’s human population expected to increase from thirty million to more than forty-one

million by 2010, and ~ven the current plans of water resource developers, it is safe to assume that future demands on the

Estuary’s fresh water wi!l be considerable. While ~owing urban areas demand further freshwater supplies, agricultural
interests fear the loss of reliable water supplies for irrigation. California is now struggling to balance competing demands

from urban and agricultural communities, while trying to protect the health of the estuarine ecosystem ....

C--O i 574
C-091574



CCHP . JUN~ 1993

Existing Management Structure
California’s Constitution governs all water use in the state. It provides that all water within the state is the property of the
people of California. However, while water remains a public asset, individuals may acquire an exclusive right to its use in
the nature of a property right. The State Water P-.esources Control Board (SW1ZCB) oversees the allocation of these rights
and the protection of water for the people of California. Private rights are conferred to those who exercise physical
control over surface w~ter or groundwater, with the condition that the water be put to a reasonable and l~eneficial use.
The SWI~CtB administers water rights by issuing water permits. It retains authority to modify these permits to Prevent
unreasonable use of water. However, unlike diversions of surface water, there is no state-administered permit system for
groundwater extraction except in adjudicated basins (groundwater basins tha~ are cooperatively managed by the SWR_CB
and local government).

The california Department of Water !~esources (DWI<) and the U.S. Bureau of P,.eclarnation (BOP,.) provide water
through contracts to local water entities, including water agencies, water districts, irri~tion districts, mutual water
companies, and joint powerg authorities. DWP,. operates the State Water Project to supply water users in urban and
agricultural communities. DWP,. also develops and manages the state’s water supplies and provides flood control
protection.

BOI~ develops water supplies for many uses, but primarily for agriculture, and ensures delive12¢ of water through
operation of the federal Central Valley Project (CVP). Furthermore, BOP,. holds water permits from SWP,.CB entitling it
to store, divert, and deliver water to the Central Valley through the CVP. The State Water Project and the CVP, as
appropriative rights holders, supply most of the state’s a~,m-icultural irrigation water. However, appreciable amounts of
irrigation water are supplied from groundwater pumping and local surface water.

Although DW1< has no jurisdiction over water conservation in California, its Office of Water Conservation has taken the
lead to coordinate state, local, urban, and agricultural water conservation efforts. The State Legislature (A.B. 3616
Advisory Committee) and the Departnaent of Water P,.esources are cu~Tently taking further steps to develop and implement
agricultural water conservation practices. Water suppliers that contract with BOP.. (Central Valley Project) are required by
the federal P,.eclamation 1<efom~ Act to prepare Water Conse.rvation Plans and update those plans every five years.

Long-standing assistance in the wise use of soil, water, and related resources has been provided by the U.S. Soil
Conservation Service-(U.S. Department of Agriculture) and the University of California Cooperative Extension. On a
local and urban level, major credit for developing and implementing urban water conservation practices in California~ must
be given to municipalities, water suppliers, and environmental organizations. They successfully created and implemented
the document, "Memorandum of Understanding P,.egarding Urban Water Consel-vation in California."

Regional Water Quality Control Boards (1<WQCBs) address region-wide water quality concerns tt=’ough the creation and
triennial update of a Water Quality Contro! Plan (Basi~ Plan), which specifies beneficial uses of water, water q~ality
objectives to protect uses, and schedules for ~chieving objectives.

The California Department of Health Services (DHS) and local health and regu_latory agencies are integrally involved in

both development and operation of water re.clamation projects. Implementation of reclamation projects requires the
involvement, approval, and support of a number of agencies, inclu’ding state and local health departments, la.WQCBs,
Publicly Owned Treatment Works (POTWs), water districts, and.land use planning agencies.

The prospects for future reclamation projects are also dependent on effective coordination between reclamation agencies
and land use planning agencies. For example, land use planning agencies can mandate the use of reclaimed water as a
condition of development approval, and many reclamation ordinances in California require separate piping systems for
drinking water and reclaimed water in new high-rise-buildings and other new devel"opments. Furthermore, due to public
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health considerations regarding reclaimed water use, the efforts of the State Water Board, D~-~S, and county health
departments must be also coordinated.

In short, no single agency or organization shapes or implements eveW aspect of water use management throughout the
Estuary watershed. Instead, water use management is determined by networks ofpublic and private water organizations
and public interaction..

Recommended Approach
Aggressive water conservation measures should be developed and implemented statewide by users in agricultural, urban,
and industrial corm~unities. Urban communities have made great progress toward designing and implementing water
conservation projects. One of the greatest achievements was the establishment of a memorandum of understanding
addressing urban water conservation. Also, agricultural communities have employed conservation practices, most notably
the concerted efforts of the farmers of the Imperial Irrigation District, Kern County Water Agency, and Westlands Water
District. Some rural areas have installed state-of-the-art irrigation equipment and implemented bold water management
practices. The Department of Water lkesources’ Office of Water Conservation worked with the A.B. 3616 AdvisoW
Committee to develop a list of’qa.fficient Water Management Practices" (EWMPs) and a strategy for implementing them.
By providing funding to universities for research and pilot projects, government can foster further conservation of water
used,by agriculture.

A plan to increase water supplies and the efficiency of water use should include the utilization of reclaimed water to reduce:

1. The existing diversions of fresh water;

2. The demand for increased diversions; a~d

3. The existing discharge ofwastewater directly into the Estuary.

Use of reclaimed water can be promoted by government on either a local or regional level. A number ofcommuniries in
California, notably San Diego with its water reclamation £rdinance and Santa Barbara with its greywater ordinance, have
akeady taken steps to use reclaimed water 9¢ithin t~eir communities. The Monterey County Water Ikesources Agency
and the Monterey Water Pollution Control Agency are currently developing a project that will use reclaimed municipal
wastewater for inigating crops.

On a larger scale, a study is currently under way that will evaluate the feasibility of using existing infrastructure and
developing new facilities to pipe reclaimed water fi’om the Bay Area to the SanJoaquin Valley for use in irrigating
agriculture. Fully developed, this project could achieve exportation of 25 percent of the treated wastewater from the Bay
Area to Central Valley agriculture by the year 2000. In all planning, public involvement is necessary to develop and
implement water reclamation projects successfully.

In areas throughout California that are free from ~’oundwater contamination and have rights to surface water, arrange-
ments can be made for the use of groundwater during years ofbdow nm-mal runoffand for the use of surface water
during wet years (i.e., "conjunctive use"). Surface water not diverted during dry years can remain in streams to be used
for inst,-earn needs or other critical needs. In addition, groundwater basins with capacity to store additional water could be
employed as water banks. The Department of Water lkesources is involved with such a project in Kern County. The
project, Imown as the Kern Water Bank, receives water from the State Water Project from November to April and stores
it underground. Extraction of the groundwater can then take place year-round.

The leg~ and regulatory methods that could lead to the devdopment of new water supplies and more efficient use of
existing water supplies include pricing incentive{, water-marketing arrangements, legal mechanisms for water transfers,
water’banking, and groundwater management.
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Water Use l ecommendations
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ACTION WO-l.I
Water reclamation and reuse feasibitity studies should be completed by each Publicly Owned Treatment Works
(POTW), municipality, and/or water district.

Who: Publi~cly Owned Treatment Works, local governments, water districts, irrigation districts, State Water P-.esources
Control Board, P,.egional Water Quality Control Boards, Department of Health Services, Department of Water
P,.esources, and the U.S. Bureau of P.~eclamation

What: The studies should include:

1.The specific local uses of reclaimed water;
2.Present and potential quantity needs;
3.Timing of needs;
4.Water quality needs;
5.Engineering feasibility of reclamation and reuse systems; and
6.Economic feasibility of reclamation and reuse systems.

When: The year 2000

Cost: $2.4 million estimated total ($2.4 million state)

ACTION
Municipalities and counties should adopt water reclamation "ordinances encouraging the use of reclaimed water,
to the maximum extent practicable, while providing for the protection of public health and the environment.

Who: Municipalities, counties, POTWs, water districts, and irrigation districts

What: 1. Adopt municipal reclamation ordinances and code changes such as:. a city reclamation ordinance (e.g., the City
of San Diego .s reclamation ordinance); plumbing code changes to permit the use of reclaimed water in high-rise buildings
(e.g., Irvine l~anch Water District in Southern California); plumbing code changes to permit the use of greywater in
landscaping year-round (e.g., the 1989 change to the City of’Santa Barbara Building Code Ordinance).

2. Provisions to protect public health must be incorporated into ordinances in situations where the public will come into
contact with or be exposed to reclaimed water.

When: Immediately

Cost: No direct cost
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ACTION WU-I.3
Local entities interested in implementing reclamation projects should develop and conduct public
education programs.

Who: POTWs, water districts, irrigation districts, municipal and county governments, Department of Health Services,

county health departments, city health departments, and the environmental community

What: Publicly Owned Treatment Works, county governments, municipal goverrm3ents, and other entities involved in
the promotion, development, and implementation of water reclamation and reuse projects should develop and cor~duct
public education programs. Methods of public education should include public involvement in project development

through citizen advisory committees, public workshops, public education programs, and the envirozmaental review process
(CEQA). Topics covered through public education should include:

1.Protection of public health and safety of operation;
2.Siting of treatment facility, delivery system, and application;

3.Environmental benefits and impacts;
4. Quality of reclaimed water and specific use; and

5.Economic benefits.

Assistance in developing and conducting the public health component of public education programs should be sought

fi’om the Department of Health Services and local health departments.

When: Immediately

Cost: No direct cost

ACTION WU-I.4

Ensure that state water ~uality standards and Basin Plans encourage water reclamation and reuse.

Who: State Water P,,esources Control Board and tkegional Water Quality Control Boards

VVhat: State water quality standards and Basin Plans should be amended by reqniringspecific standards for water bodies or

streams that are dominated by reclaimed water. Efforts to resolve conflicts between state water quality standards and the

Clean Water Act should be resolved.

When: Immediately

Cost: $600,000 estimated total ($600,000 state)

ACTION WU-I.5

If practical, use existing facilities and develop new facilities in order to deliver reclaimed and reclMed water for
beneficial reuse.

Who: Bay Area Publicly Owned T.reatment Works (P©TWs), Bay Area Water Agencies, Bay Area communities,State

Water lLesources Control Board (SWt~CB), Central Valley lLegional Water Quality Control Board, San Francise0 Ba~
lLegional Water Quality Control Board, U.S. Bureau oflLeclamation (’BOLL), U.S. Army Corps ofEn~neers, D3X/~, -

California EPA, and Central VaLley irrigation districts
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FVhat: AII Bay Area cities should develop local reclamation and water recycling programs. However, with optimal local
use of reclaimed water in the Bay Area, there is the potential for a 400,000 acre-feet a year surptus of reclaimed and
recycled water to be achieved (according to a draft report tided, "Updated Evaluation: Export oftkeclaimed Water from

the Bay Area").

A Joint Powers Agreement among the Bay Area POTWs, water agencies, and communities should be formed to study a
full spectrum of uses for surplus reclaimed water. Among options considered, the study should examine the feasibility of
exporting reclaimed water to the Central Valley for agricultural irrigation, salinity repulsion, and other viable options. All

issues would be completely examined, including agricultural drainage, engineering feasibility, the potential for salt and
metal loading in agricultural land, and the long-term productivity to agricultural lands. The cost of the project, who pays
and who benefits from the project, and how and when to implement such a project would also be addressed in the

feasibility study.

The two primary benefits of full usage of reclaimed water for the Estuary are: 1) a portion of the water that is freed up by
this project could remain in the Delta system for the benefit of the environment; and 2) the POTWfi of the Bay Area
could approach zero discharge ofwastewater into the San Francisco Bay.

The feasibility study would examine all the financial implications and the question of who l~enefits and who pays. The

goal would be to spread the cost among as many beneficiaries as possible in order to make the cost of the recycled water
affordable to users.

FVhen: A Joint Powers Agreement to fully study the feasibility of this concep~ would be developed and in place by June, 1993.

The study of the concept would require two to three years. If feasible, environmental review and design would take three
to four years, and construction would then fo!low. If feasible and acceptable, export would not begin until the yea’r 2000.

Cost: $1,625,000 estimated total ($825,000 federal and $800,000 state)

ACTION WU-I.6
Address and resolve, as appropriate, the impacts on water reclamation and water conservation caused by the
discharge of brine from self-regenerating water softene~rs and other sources into the wastewater stream.

Who: California Urban Water Conservation Council (CUWCC), POTWs, water districts, reclamation entities, and the
water softening industry

What: State legislation or other appropriate action should result from a review process designed to address the water
conservation and reclamation impacts caused by self-regenerating water softeners.

SeK-regenerating water softeners are on automatic timers that goveru the frequency with which the water softeners
recharge and flush salts out of the appliance and into the sewer system and/or septic system. The impacts are more adverse
from the reclamation standpoint than from the water conservation aspect. The heavy salt load makes reclamation more
difficult or can pollute ~oundwater (septic systems).

The CU-WCC has established a subcommittee to explore with representatives of urban water districts, reclamation
entities, and water softening interests how best to address the problem in California. The CUWCC is in the process of
developing and finalizing a report and recommendations for’water softeners. The CCMP should support this process and
me recommended actions that result from it.

When: Immediately

Cost: No direct cost
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ACT’ION WU-2. I

Governmental, agricultural, public, and environmental interests should work together to develop a mechanism
to ensure implementation Of Efficient Agricultural Water Management Practices.

~o: CafiforNa Department of Food and A~culture, Department of Water ~esources ~), Universi~ of C~ifornia
Cooperative Extension, State Water Conse~ation Coition (SWCC), C~forNa f~mers, CNiforfiia Fa~ Water

CoNifion, USDA, a~culturN water suppfiers, CNiforNa Farm Bureau Federation, SW~CB, U.S. Bureau of

Reclamation, U.S. SoB Conse~ation Strict, and the environmentM co~uniV

~at: The Depar~ent of Water ~esources’ Office of Water Conse~ation, worMng with the A.B. 3616 AdvisoW
Co--tree, has developed a list of Efficient Water M~aagement Practices (EW~Ps) and a strate~ for implementing it.
Si~ly, the State Water Conservation CoNition (SWCC) reco~ends that a~icfltu~ water suppliers sh~ continue to
plan, evNuate, mad implement measures that w~ achieve greater efficiencies and geater conse~ation. The goM of

SWCC’s EWMPs is to achieve a net positive effect on water supply, water quMi~, and on the envirom~ent, both ~thin
and outside of the supplier’s se~ice area. Ano~er go~ of EWMPs should be to pro~de econo~c incenfives/~sincentives

for water consetwation and adjustmen~ of prices and subsiNes to encourage water consetwation.

~ere feasible, the A.B. 3616 Adviso~ Cot~ttee’s and Department of Water ~esources’ list of EWMPs should

Nso include:

1. Lands"that cause the most severe environmental threats when irrig~ated should revert to ctryland farming when feasible

or should be permanently retired. 1R.eveg’etation with native plants should be considered when land taken out of
production is subject to wind or water erosion and growth" of unwanted weeds.

2. Delivery of water by districts at time of need rather than a predetermined schedule.

3. P..esearch the use of plant breeding for shorter-season crops and adopt planned water shortage techniques during

targeted periods of plant growth.

4. Develop crops that consume less water.

5. Use of sprinklers and drip irrigation systems where applicable and feasible.

6. Implement more efficient irrigation scheduling practices and use of other scheduling tools, such as tensiometer and

neutron probes, for measuring soil moisture, CIMIS, gypsum blocks, soil probes, and the pressure chambers of cotton.

7. Implement a~oricultural water metering.

8. Efficient use of surface irrigation systems.                  ~

9. EWMPs should also include upgrading existing surface irrigation methods by reducing field lengths and set times,

converting to surge irrigation, improving field slopes, compacting furrows, and installing and properly managing tailwater

recovery systems.
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In addition to stating and defining the EWMPs, the A.B. 3616 and Department of Water 1Kesources list should include

performance standards with explicit goals. An oversight council should be formed to erdorce the performance standards

and the implementation schedules for the EWMPs.

When: Immediately

.Cost.: $37,400,000 estimated total ($1 million federal and $36.4 million state)

ACTION WU-2.2
New methods of agricuttural water conservation should be researched through pilot projects and implemented
where feasibte.

Who: California Department of Food and Agriculture (CDFA), University of California Cooperative Extension,

California farmers, California Farm Bureau Federation, U.S. Soil Conservation Service, Department of Water P,.esources

(DWP,.), California Farm Water Coalition, U.S. EPA, California EPA, State Water P,_esources Control Board (SWP,.CB),
and U.S. Department of Agriculture

What: Pilot project studies should provide agriculture with new water conservation practices. They should also provide
data on the cost effectiveness of currently available conservation practices. Funding for research is sometimes available
through federal and state agencies in the form of research ~ants. Participating agencies include DWK, SW1LCB, U.S.

EPA, and California EPA.

Dissemination of pilot project information will be achieved through public outreach to the agricultural, environmental,

and urban communities.

When: Immediately

Cost: $12,640,000 estimated total ($12,640,000 federal)

ACTION WU-2.3
Water conservation feasibility studies shall be completed and implemented b]y municipalities and/or
water districts.

Who: The California Urban Water Conservation Council (CLrWCC), municipalities, and water districts

What: Water conservation methods considered in the feasibility studies should include the Best Management Practices (BMPs)
as defined and set forth in the "Memorandum of Understanding 1Kegarding Urban Water Conservation in California."

Studies should include:

i. Present and future quantity needs;                                                                  ~

2. Economic feasibility and cost of implementing water conservation projects (Economic feasibility includes evaluation of

economic incentives/disincentives for water conservation and adjustments of prices and subsidies to encourage water

conservation);

3. Cost-benefit analysis; and

4. Environmental benefitsl
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Communities and water districts should actively participate in further research, development, and implementation of
additional BMPs (i.e., these BMPswould be inaddition to the sixteen already adopted by the CUWCC).

Because community and water district implementation o£the MOU’s BMPs is currently voluntary, state legislation should

be enacted to make their implementation mandatory. Furthermore, communities and water districts should be encouraged

to implement water conservation practices that are more aggressive than those listed in the MOU.

FVhen: Immediately

Cost: No direct cost

ACTION WU-2.4

Maximize conjunctive use of water through groundwater recharge.

PV~o: SW1KCB, Department of Water 1kesources, State Lan& Commissior~, water agencies, U.S. ]Bureau oflkeclamation,
U.S. FWS, U.S. EPA, and private landowners

H~at: In areas in California that have usable groundwater and have water rights to surface water, arrangements should be

made for the use of groundwater during years of below normal runoffand for the use of surface water during wet years,
i.e., "conjunctive use." The surface water not diverted during ~ years can remain in streams to be used for instream

nee& or other critical needs.

In addition, groundwater basins with capacity to store additional water should be employed as "water banks." Any flows
in excess of those needed to meet aquatic resource nee& in the Delta and streams of origin could be diverted for storage

in aquifers for use during dry periods. The Kern Water Bank should be evaluated for use as a model in developing other

water banks.

PVhen: Immediately

’ Cost: $20,620,000 estimated total ($70,000 federal~and $20,550,000 state)

ACTION WU-2.5

Study storage of surface water on Delta islands.

Who: Department offish and Game, U.S. FWS, State Lands Commission, SWILCB, U.S. Bureau of P-.eclamation,

Department of Water R.esources, U.S. Army Corps of Engineers, U.S. EPA, California EPA, municipal water districts,

farmers, landowners, and the environmental corrmmnity

What: Agencies should determine if and to what extent fish and wildlife resources will be enhanced, instream flows will

be augmented, and drinking water systems wK! be impacted ifsm’£ace water is stored on Delta islands. Studies should
discuss the si~aificant impacts on fish and wildlife resources and supplies available for instream flow~-~nd drinking water.

When: Immediately                                                              ~

Cost: $2,375,000 estimated total ($825,000 federal and $t,550,000 state)

ACTION WU-2.6

Eval~ate and adopt, where appropriate, mechanisms to manage groundwater to protect the. long-term integrity
of groundwater basins.
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lff"ho: State Legislature, ~e governor, water agencies, water conservation districts, SWI~CB, Regional Water Quality Control
Boards, Department of Water 1Lesources, U.S. Bureau ofP..eclamation, U.S. Oeograpl’dcal Survey, and the U.S. EPA

r4rhat: iLeform state water law to enable management and oversight of groundwater.

When: Irmnediately                                                                                " -

Cost: $2,051,000 estimated total ($70,000 federal a~d $1,981,000 state)

" Improb - legal~ai4dregulator} mecha~zismg"tO facilitate olu~ ~e th:e: " they ntary : ’
i",~’?~tran~er ofwate¢ in :order;W::;increase the.availabi;liq.7of fiesh water for instream

Mo~e futt~ utitiae the existing and expau& where app~op~iate, the legal aua regutam~ fiamewo~k to fadgtate
volunta~ water-marketing agreements among agriculturag urban, and environmental interests.

~o: State Le~slature, the governor, S~CB, D~, U.S. Bureau of~eclamation, DFG, U.S. FWS, fa~ers, wa~er
u~fies, ~d the environmentN co~uNW

~at: Voluntaw and compensated water-marketing a~eements should be lacerated by state and federN agencies to
transfer water ~-om urban ~d a~cMtur~ users to other a~culturM ~d urban ~eas ~d. for instream uses. Le~ and
re~lato~ ~ework that protects the water rights of the ~ansferor shduld be developed.

~en: I~e~ately

Cost: $6.5 ~on estimated mtN ($~.2 ~on federN and $5.3 ~on state)

ACTION WU-3.2
The state should continue to negotiate with the~deral government to determine whether, and to what exten6 it
is appropriate for the federal government to tran~er the ownership or operational control of the Central Valle~
Project (C~) to a non-federal entity.

~o: U.S. Congess, State Le~slature, the governor, Dep~tment of Interior, D~, S~CB, U.S. Bureau of
gedamafion, water suppliers, a~cMmr~ co~uNW, ~d the environment~ co~mN~

~at: The state shoNd develop a coor~nated pumping schedNe for ~e C~ and the State Water Project to ~N~ze
the e.vironment~ ~smpfions caused by the e~ort of water through Delta water ~version facfli~es.

Cost: No Nrect cost

The totM estimated costTor the Water Use Pro~am is $86~211,000.
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Pollution Prevention and 1Keduction

Goals:

m Promote mechanisms to prevent pollution at its source.

~ Where pollution prevention is not possible, control and reduce pollutants entering the Estuary.

~ Clean up toxic pollution throughout the Estuary.

~ Protect against toxic effects, including bioaccumulation-and toxic sediment accumulation.

Problem Statement
Human activities have greatly affected many aspects of the Estuary, including its geography, hydrolog3r, and ecolog%

The activities relevant to the discussion of pollutants in the Estuary include the introduction of sediments and metals from
mining operations, the discharge of domestic sewage, the diversion of flesh water, and the release of persistent, toxic

pollutants in industrial discharges and surface runoff.

Each year, an estimated five to forty thousand metric tons of sixty-five or more toxic pollutants are disposed of in the
Es.tnkry. Pollutants of concern include trace elements, such as copper, nickel, silver, and zinc, a~nd synthetic organic

compounds, such as organochlorine pesticides, polychlorinated biphenyls (PCBs), and polynuclear aromatic hydrocarbons

(PAHs). These pollutants are produced and mobilized by numerous il~dustrial, agr-icultural, natural, and domestic activities
within the catchment. Pollutants are conveyed to the Estuary by rivers, storm drains, runoff from urban and non-urban

lands, wastewater treatment plants, industrial facilities, atmospheric deposition, discharges from maritime vessels,

underground seepage, and disposal of dredged material.

To date, most pollution control efforts have focused on dirdct discharges of sewage and industrial waste. While these

efforts continue, controlling pollutants released into urban and non-urbar~ runoffhas also become a priority. Pollutants in

urban rur~offori~nate fi’om transportation activities and other sources. Pollu{ants are deposited onto urban surfaces from

the atmosphere and flushed through stozma di-ains by rainfall, landscape irrigation, and wash-down practices. Aside from
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San Piancisco and a small part of Sacramento, where most urban runoffis treated along with mur}icipal wastewater,
polluted runofffrom urban areas flows untreated into the Estuary.

Non-urban runoffis defined as surface runofffrom agricultural lands, range.lands, and forests. ~ainfall and irrigation water

flush pesticides and other agricultural chemicals into drains, and the runoff flows untreated into the Estuary. Non-urban

runoffalso includes pollutants leached from soils by rain or irrigation (e.g., selenium), drainage from mine sites, and
sediment from eroded soils.

Pollutants are distributed within the Estuary by a combination of physical, chemical, and biological processes. Many

persistent pollutants become bound to particulate matter that settles near discharge points and accumulates in areas of
sediment deposition with pollutants from past industrial activities. Some of these areas have been identified as ’"toxic hot

spots." Pollutants can become concentrated in organisms directly from the water column and by ingestion ofcontami-

hated food. These two processes can lead to high concentrations of pollutants in tissues even though concentrations in

the water are low.                                                                         ~

The Status and Trends Report on Pollutants findings include the facts that:

’~. Available data from repeated analyses of sediments; sediment cores, mussels, and other animals have demonstrated few

pollutant reductions;

~-. Tissue analyses indicate that the concentrations of ten trace elements, DDT, and PCE smnpled in the Estuary’s mussels,

clams, fish, and birds are significantly elevated compared to samples collected elsewhere in the state;

~ PCBs appear to be reducing reproductive success in starry flounder in the eastern portion of Central Bay. PCBs and

DDT in black-crowned night heron eggs have been correlated with decreased emb ,ryo size and eggshell thickness,
respectively; and

11~With urban land use expected to increas~ by 37 percent by.2005, pollutant loading from all sources is expected to

increase substantially.

Many effects related to pollutants in the Estuary have been identified, although this evidence is limited by our ability to
detect toxic effects and by the complexity of the estuarine ecosystem. While measuring concentrations of pollutants in

water, sediments, and animal tissue is technically achievable, determining the overall effect of a pollutant on individual

organisms is often extremely difflcuh. Even more difficult to determine are pollutant effects on populations of a sin~e

species or on the entire aquatic community. Evidence of pollutant effects in the Estuary is sufficient, however, to

des@aate much of the Estuary as "threatened or impaired" by combinations of different toxic pollutants.

Persistent pollutants of concern in the Estuary have been increasingly influenced by chemical use and freshwater’ flow

patterns. In contrast to trends in some biodegradable pollutants, trends in persistent pollutants are affected more by the ffse

of chemicals than by treatment methods. Concentrations of toxic metals in sediments and certain organisms aye high in

some urban industrial portions of the Estuary, and concentrations of most metals do not appear to be decreasing. The

concentration of these metals corresponds with their continued use within the catchment despite the treatment of
wastewater. Unless patterns of chemical use and land development change, pollutant loads discharged into the Estuary via

runoffare likely to increase. Increased diversion of freshwater inflow may also further increase the concen~-ation of some

pollutants of concern in the Estuary.                                 ~

¯ Existing Management Structure
The U.S. Envirormaental Protection Agency (U.S. EPA) and the California State Water l~esources Control Board
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(SWIA.CB) share authority to regulate sources of pollution to the Estuary. The federal Clean Water Act (CWA) and its

amendments establish the programs used to control pollution in the Estuary. The CWA is administered by U.S. EPA, but

actual implementation in California is performed by the sAErI~CB and P,.egional Water Quality Control Boards (lkWQCBs).

The San Francisco Estuary is within the jurisdiction of the San Francisco Bay and Central Valley tkegional Water Quality
Control Boards.

In California, the SWIkCB shares authority with the tkWQCBs for implementation of the CWA and the Porter-Cologne
Water Quality Control Act. The lkegional Boards conduct planning, permitting, and enforcement activities under the

guidance of the State Board. Programs administered by the State and P,.egional Boards include the National Pollutant

Discharge Elimination System (NPDES) program, which regulates municipal and industrial wastewater discharges, and the
Nonpoint Source Program, which develops strategies to eliminate pollutant sources before discharges reach conveyances.

The state also establishes numerical water quality objectives for toxic pollutants for which U.S. EPA has published water

quality criteria.

The P..egional Boards prepare Water Quality Control Plans for implementing the state and federal policies for water

qu~ity conditions in the region. The plans specify beneficial u.ses of the receiving waters, water quality objectives, and the
strategies and schedules for achieving these objectives. The plans are periodically revised.

In 1987, the State Board staxted the Bay-Delta Hearings to develop water quality objectives for the Estuary and consider
alternative allocations of water rights to achieve the objectives. The Bay Waters Protection and Toxic Cleanup Program

was established by state legislation to identify toxic hot spots and plan their cleanup or mitigation.

The U.S. Army Corps of Engineers manages the discharge of dredged material through a permit process. Applicants for

pern~its are required to satisfy conditions designed to prevent unacceptable impacts to the aquatic environment, including

release of pollutants during dredging and disposal of material. U.S. EPA reviews suqh permits and can object to their

issuance. The lkegional Boards are also actively involved in the regulation of pollutants from dredging activities. They

must certify that such activities meet all applicable water quality standards.

The National Oceanic and Atmospheric Administration (NOAA) undertakes programs, in estuarine and coastal assessment,
research, and prediction. Assessment activities include monitoring ambient levels of pollutants in the sediment and water

and research on the effects of pollutants on estuarine habitat, organisms, and human health. NOAA.provides recommen-
dations to state and federal agencies on regxflatory decisions.

Recommended Approach
Historically, efforts to reduce the input of pollutants to the Estuary have focused on treating direct discharges rather than

examining the use of toxic chemicals. Given the environmental problems and the great expense associated with new
treatment technologies to control persistent pollutants, pollution prevention techniques represent a promising option for

achieving reductions of pollutant loads. Keduced use of toxic chemicals resulted in a 70 to 90 percent reduction in

chromium and lead discharges at a local petroleum refine17 and was associated with lower copper discharge rates from a

number of metal plating and electronics manufacturing plants.

This program proposes both the full implementation of existing regnxlatory programs and, where necessary, the
development of new initiatives that address activities that result in pollution. Many progranas are currently under-funded,

unintegrated, and inadequately enforced. We have identified actions to. better integrate regulatory programs and better
enforce existing star{ares. At the same time, many potential mechanisms for pollution control remain unexplored. After

evaluating proposals for new strategic approaches to pollution control, we have identified policy initiatives that focus on

pollution prevention at its source. Pollution prevention will be encouraged by implementation of incentives and
enforcement of toxics reg~latory requirements. One of the priorities of this program is identifying non-regulatory

approaches to assist public and private sector dischargers in addressing their needs at the source.
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Both scientific and strategic considerations are needed to solve pollutant issues in the Estuary. Monitoring provides the

scientific evidence of pollutant impacts required by decision-makers as they shape regulatory actions. A better long-term,

iterative approach to addressing the problems related to pollutants in the Estuary must be established.

Finally, an integrated management approach sh0uld be adopted to attain and maintain water quality sufficient to ensure

that estuarine species and human health are fully protected from pollutants and anthropogenic toxicity that threatens

estuarine populations, habitats, and food supplies. This action plan proposes a three-tiered program for addressing

pollution that emphasizes pollution prevention, provides for contr01 ofpollu.tants that cannot be avoided, and finally

recommends remediation of existing contamination. A management strategy, which advocates addressing issues

comprehensively by watershed, is included within each of the programmatic tiers. This action plan identKies needs for

individual watersheds as well as the Estuary as a-whole. Watershed management is a planning tool which complements,

but does not supersede, existing regulatory programs.

Pollution Prevention and tLeduction Actions

A. Pollutio.n Prevention

i

ACTION PO-I.I

Establish specific goals for reducing the discharge of toxic pollution over time and,discourage reliance on toxic
materials. All dischargers should implement measures to reduce pollutants at their source.

Who: California Legislature, U.S. Congress, California EPA, California Department of Food and Agriculture, California
Department offish and Game, State Water 1Lesources’Control Board, San Francisco Bay 1Kegional Water Quality Control

Board, Gentral Valley tLegional Water, Quality Control Board, U.S. Soil Gonservation Service, and the private sector

VKhat: Building upon the pollution prevention audits required under the 1991 Senate Bill 14, which focuses on hazardous

waste a~d right-to-know reports, pollution prevention should be a primary element in all watershed management plans

and regxdatory actions. All dischargers should participate in a pollution prevention pro~am, and Publicly Owned Treatment

Works should require industrial, commercial, and residential sources connected to their systems to implement pollution

prevention measures. Pollution prevention measures should be incorporated into all levels of government plam~ing and

enforcement programs. An active public outreach program is also fundamental to a successful pollution prevention program.

A comprehensive pollution prevention program should include the following strategies, where practicable:

1. tLedesign or reformulation of products;

2. Substitution of raw materials or alternative chemicals that introduce smaller quantities of hazardous substances into

a~icultural and industrial production processes;

3. Improved process technology and equipment to alter the primary source of waste generation;
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4. Improved plant operations (housekeeping); and

5. IKecycling of polluted substances at the site of their generation (dosed loop recychng).

Pollution prevention programs should include a comprehensive toxic reduction program, with defined goals for reducing

the loading of toxic pollutants over time, identification of areas where pollution prevention techniques should be

implemented, and monitoring and reporting of success in meeting these goals.

When: 1993

Cost: $2,700,000 estimated total ($300,000 federal and $2.4 million state)

ACTION PO-[.2
Recommend institutional and financial changes needed to place more focus on pollution prevention.

Who: California Legislature, regulatory agencies, and local agencies

What: Economic incentive~ should be created to discourage reliance on toxic materials and reduce the discharge of toxic
pollutants over time. t~esources are needed to fund urban runoff control, pretreatment, and waste minimization programs

that are currently being started by federal regulations, state requirements, and local government initiatives, l~evenue

enhancement measures, in the form of additional fees and direct cost measures, could provide local agencies with needed

resources to adequately implement these programs.

The following economic incentives to encourage pollution prevention should be evaluated:

1. Deposit/rebate systems (to encourage recycling of hazardous consumer products that might otherwise be released to the

enviromnent); and

2. Effluent taxes based on mass loading to stimulate waste minimizarion by dischargers..

Economic measures for agricultural discharges should incorporate incentives in water pricing to reduce sediment loading

and improve water quality. Provisions of the Food Securky Act and the Agricultural Credit Act should be used more
aggressively to conserve soils on erosion-prone lands. Voluntary retirement of marshal agricultural lands that cu{rendy

yield a high discharge of toxic elements, such as selenium, should be encouraged through pub!ic/private joint ventures.

When: 1993

Cost: $60,000 estimated total ($~b,000 federal)

ACTION ’PO- 1.3
Develop environmental audit procedures for all significant users and/or producers of toxic substances.

Who: California EPA, State Water tLesources Control Board, San Francisco Bay 1Kegional Water Quality Control Board,
and Central Valley 1Ke~onal Water Quality Control Board
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What: California EP/~ should develop uniform requirements for environmental audits~ for industrial use oftoxics and

discharge. The need for legislation to legally mandate pollution prevention audits should be evaluated. Audits could be
conducted by the user or discharger. Information collected under this program s~hould be used to encourage corporate

management accountability, as well as to provide regulatory agencies w.i~ data n~eded to conduct mass balance analyses of
toxics rise and wasteload allacations within the Estuary. The program should include a mandatory annual reporting of
pollution prevention activities.

The Central Valley and San Francisco Bay Regional Water Quality Control Boards should make pollution prevention

audits mandatory for all industrial facilities that discharge significant toxic pollutants)nto the Estuary. The audits should be
mandated in National Pollutant Discharge Elimination System (NPDES) permits and POTW pretreatment programs.

When: 1993

Cost: $4 million estimated total ($4 million state)

ACTION~PO-I .4
Improve agricultural practices that reduce introduction of pollutants into ~he Estuarlt.

Who: Department of Water Resources (DWtL) and water districts, landowners, Soil Conservation Service, and the State
Legislature as needed

What: DWtL and the water districts should coordinateefforts to improve agricultural practices that contribute to the
introduction of pollutants into the Estuary. Using best available information, Best Management Practices 03MPs) and

water management plans should be developed and implemented.

Agricultural practices should be developed and implerr~ented to encourage efficient wateruse to reduce pollutants ~ntering

the estuarine system.

When: As soon as possible

Cost: $19,060,000 estimated total ($9,060,000 federal and $10 million state)

ACTION PO-1.5
Reinforce existing programs and develop new incentives where necessarl~ to reduce selenium levels in
agricultural drainage.

Who: Department of Water Resources, water districts, Bureau of Reclamation (210 Authority), Soil Conse~ation

Service, U.S. EPA (3~9 program), and the Regional Water Quality Control Boards.

What: A strategy based upon existing programs and new incentives should be implementdd to reduce selenium levels in

agricultural drainage. Components include evaluation of attainment of selenium standards through non-structural methods
and on-farm practices before use of drain extensions, use of waste discharge permits by the Regional Boards where coop-
erative methods are ineffective, and low-cost loans. The San J.oaqnin Valley Drainage program should be implemented

and supported. Use of incentive programs should include awards, developing model programs, educational tools, such as
the Agricultural Water Program developed by California Polytechnic University, and recognizing innovative water district
programs.

When: As soon as possible

Cost: $10,560,000 estimated total ($6,060,000 federal and $4.5 million state)
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ACTION PO-I.6
Develop a comprehensive strateg~ to reduce pesticides coming into the

VKho: State Water lkesources. Control Board, Kegional Water Quality Control Boards (P,.WQCBs), California EPA,

Department of Pesticide 1Legulation (DPlk), Department offish and Game, U.S. EPA, county commissioners, county

agx-icultural commissioners, and the State Le~slature

What: Before a new pesticide is re~stered for use in risk situations (e.g., rice cultivation), pesticide re~strants should
demonstrate to the DPIL and KWQCBs that use of the pesticide will not result in discharges to surface waters that violate

Basin Plan objectives.

Water Quality Control Plans should contain numerical objectives for all pesticides detected in the Estuary. Biotoxicity
monitoring should continue robe used or supervised by the R,WQCBs, DPK, or other state agencies to ensure the data

are reliable. When control programs are required to prevent pesticide discharges from exceeding water quality standards,

the costs for the deve!opment of the control program and the monitoring needed to verLCy .that the Control program is

effective should b~e borne directly or indirectly by the uger and manufacturer of the. pesticide. Costs of the monitoring
should be borne by pesticide manufacturers and users through funds from’a mill tax on pesticide sales. Legislation should

be enacted to provide adequate funds to supplement the mill tax where necessary.

Biotoxicity monitoring should continue to be used to identify waters where pesticides.and other toxic materials are

impacting aquatic life. W@,ter Quality Control Plans should contain numerical objectives for all pesticides in the Estuary.
Toxicity identification evaluations can then be used to find the chemicals that are causing adverse impacts.

U.S. EPA should ensure that there is an approved laboratory analysis I:nethod for every pesticide and significant
breakdown products. The detection level should be-below concentrations that may impact beneficial us.es.

When a pesticide is detected in waters of the Estuary, the DPK should work wi~h the KWCQBs ’and o~her appropriate
parties to determine wheffier water quality objectives are ffiolated and to develop control measures, if necessary, that will
result in compliance with these objectives.

The U.S. EPA should be notified of detection of pesticides in waters of the San Francisco Estuary. The U.S. EPA should

then provide technical and monetary support for the development of any necessary control measures and determine

whether the local problem should result in a change in pesticide regulation and labe! directions.

Contamination of surface water as a result of drift from aerial apphcations should be quantified. Drift in aerial application~
that results in violations o~the Basin Plan objectives should be mitigated.

Pesticide users should work with the .county agricultural commissioners to keep informed on new control measures.
Agricultural Extension and other education and outreach programs can be used to show pesticide users best application

methods. The DPP,. should take strong enforcement action ag~nst pesticide users who do not comply with label
instructions and other use restrictions.

Where control effort is based on voluntary use of specified management practices versus mandatory restrictions, goals and

a timetable must be set to gauge progress toward compliance. Failure to meet the goals on time should result in a

regulatory-based program.

Hdhert: As soon as possible

Cost: $46,920,000 estimated total ($~4,420,000 federal and $32.5 ,million state)
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s.,stema or. oint and.non olnt source ollution control.

ACTION- PO-2-.t

:,, Purs~e-a mas~ ~missions~ strategy to reduce pot!utant discharges into the Estuary from point and nonpoint
’~:dOu¢~es~:andw: ad&ess the accumulation of pollutants in estuarine organisms and sediments..

~b: San Fr~cisco Bay~e~on~ Water Qu~ Control Board ~d Centr~ V~¢y ~e~on~ Water Qu~iW Control

B0~d, U.S. EPA, State Water ~esources Con~ol Bo~d, aad loc~ po~u~on control authofdes

-~at: A mass e~ss~ons s~ate~ shoed be developed that inciudes the fo~owing elements, where appropriate:

" .1. The ~WQCBs shoed implemen~ waste load ~ocadon projec~ for ~ water bo~es in the Estu~ that do not meet

" w~ter qu~ standar& for po~utants.

2. Pret~ea~ent pro~ams shoed be e~anded to con~ol persistent, accum~ative po~ut~ and to include mass E~.

3"::~heKWQCBs~ shoed impose n~efic~ effluent ~mitations; to~ci~ control requirements for point sources, BMPs for
- . : noBpomt sources, and other re~ato~ and e~orcement mecha~sms to assure comp~ance wkh adopted standards.

4~E~aat~;m~ketable disch~ge per~ m emure that ~e capaci~ of the ecosystem to accept po~uta~ts is ~ot exceeded.

~em. As’.soon ~ possible

Cost: $8,260,000 es~ated totfl ($60,000 feder~ and $8.2 ~on state)

~ectipet~ protect estuarine species and human,health.

~    ~o; State Water Kesources Con~oI Bo~d, San Francisco Bay ~d Cen~ Valley Ke~on~ Water Qu~i~ Contrgl
Bo~& ~WQGBs), ’Deponent ofHe~t~ Se~ces, aad G~for~a EPA

~. ~hP~: @~vSt~te B~:ard’and ~e ~:e..~b~fl WaterQu~WC0ntkol ]Boar& should, to the extent prodded by law, reuse

Q~W C0~Ol Pians~6~’that water qu~ obje&~ves protect the most se~s~ve species in the Esmau.

red for ~ po~utants of concern that are ~scharged into ~e Esm~, ta~ng into account dat
9ec~essenkifi~ ~d,:~hefe ~s sensifi~ is u~o~n, use an approp~ate sffe~ factor in ~e st~d~ds to

f ". 4.. : acc0~t fo~..~..~qert~; In th~ !0ng ye~, to~ciW test i~o~afion ~d ad~fion~ research shoed be perfo~ed in

~.~ ord¢~ to~dete~ne over~ spedes.-S~si6~.,
~.

’ ’ The KWQCBs shoed t~e into account the propor6on ofrecei~ng water species and con~fons that have been tested,

..-: ./,.’ ~o~ or suspected intemc6ons be~een po~utants, other sources of stress to recei~ng water pop~a~ons, namr~

.̄ ~ v~abffi.~, ~d other rele~t factor. The KWQGBs shoMd ~so perfo~ a hazed assessment of~ected receiving w£te
¯ " ~ ~d species.

..~.- 7., : ~: ~.’... ~ - - _
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W~ter quality objectives’ for appropriate water body segments for copper, selenium, mercury, and others should be

developed and adopted to address bioaccumulation effects and protect aquatic life. Objectives should be developed to
protect against potential adverse effects due to accumulation through the food chain.

Chemical-specific or toxicity-based sediment quality objectives that are protective of aquatic life for the Bay and Delta
should be developed and adopted. Tissue levels that protect human heahh and predator species against adverse effects from
contaminated fish or shellfish should be adopted.

l/Vhen: Immediately through 1994

Cost: $2,412,000 estimated total ($2,412,000 state)

ACTION PO-2.3

Identify and control sources and sinks of selenium and mercury where they are accumulating in aquatic
populations in the Estuary.

l/Vho: State Water ILesources Control Board, San Francisco Bay tkegional Water Quality Control Board, Central Valley
P,.egional Water Quality Control Board,~ and the Soil Conservation Service (with assistance from California Department of
Fish and Game)

FVhat: Sources of mercury into the £stuary need to be identified and controlled. Loading of selenium from petroleum
refineries, agriculture, sewage treatment, and other identified sources discharging to the Estuary must also be reduced. The
State and/or tLegional Boards should fund and/or carry out necessary investigations to identify the source(s) of selenium
(e.g., oil refineries, agricultural return flows, etc.) and implement necessary regulations to control its discharge. Source
loads ind areas of accumulation should also be identified.

Based upon results obtained in monitoring bioaccumulation of selenium, discharge permits for petroleum refineries and
other significant dischargers need to include mass emissior~ limitations for selenium. The control strategy should include
management practices and waste discharge requirements as necessary to limit selenium .in agricultural subsurface drainage
to reduce selenium loadin~ to the Delta and attain water quality objectives for selenium in the SanJoaqnin tLiver.

FVheu: 1992-1997; control measures: 1997-2002

Cost: $21,400,000 estimated total ($8.4 million federal and $13~ :million state)

ACTION PO-2.4
Improve the, management and control of urban runoff from public and private sources.

V~Izo: San Francisco Bay tLegional Water Quality Control Board, Central Valley P,.egional Water Quality Control Board,
and local agencies

lgZhat: A comprehensive urban runoffmanagement proD’am should include the following elements, which emulate the
current baseline NPDES pro~am:

1. Baseline control pro~ams with a foc.us on prevention in all watersheds;

2. Comprehensive control proN-ams with a focus on prevention and remediation be~nning with selected municipalities in
re’ban watersheds;
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3. Industrial activity control programs;

4. New development construction control progrmns;

5. Education and outreach; and

6. ~orum to address barriers.

Baseline Control Pr6grams

These programs should consider:

1. Operation and maintenance of new and existing public and private storm drain systems;

2. Ordinances and general procedures to require the control of-runoff-from new and existing development and significant

redevelopment both during and after construction; and

3. Measures towards educating the public.

The P,.egional Boards should require municipalities to submit annual reports documenting program activities. These

programs should be integrated into the implementation of-watershed management plans, and the P,.e~onal Boards should

consider issuing waste discharge requirements to municipalities that do not demonstrate adequate progress or fail to

participate in watershed management. The P,.egional Boards should consider enforcement actions.

Comprehensive Control Programs

In addition to baseline control program elements, comprehensive control programs should include:

1. Measures to reduce pollutants in runoi’fto the mardmum extent practicable from commercial, residential, and

industrial areas;

2. Measures to eliminate illicit connections and illegal dumping into storm drain systems;

3. Measures for operating and maintaining public highways to reduce pollutants in runoff; and

4. Measures to reduce pollutants in discharges associated with the application of pesticides, herbicides, and fertilizer.

The requirements of the comprehensive qontrol prog-ram are intended to be consistent with N-PD]ES regulations for

municipal stormwater discharges. The P,.e~onal Boards should issue NPD]ES pez~nits to municipalities in urban watersheds

for the implementation of-comprehensive control programs and include transportation entities as responsible parties.

Industrial Activity C. ontrol Programs

The P~e~onal Boards should consider issuing general or individual N-PD~.S .permits for storrnwater discharges from

categories of’industry or individual facilities that pose a significant threat to water quality. The P,.e~onal Boards should

also consider issuing.NPD]~S permits for stormwater discharges from facilities that are not currently required in the federal

regulations to obtain permits (such as automotive operations), but pose a significant threat to water quality. These permits

should include specific }equirements beyond those in the existing intiustrial stormwater general permits as necessary to
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meet water quality objectives, l~egional Board actions should be coordinated with municipalities required to implement

comprehensive control programs.

New Development Construction Control Programs

New development construction will be regulated by the SWI:kCB’s general permit to address the discharge of

construction waste material and pollutants after construction is completed. Storm Water Pollution Prevention Plans

(SWPPPs) shall include specific measures for erosion and sediment control, post-construction stormwater management,

waste management and disposal, and ongoing maintenance and inspection of pollutant control measures.

Municipalities should include in their plan development and approval process pollution measures to assure implementation

of the SWPPP.

Education and Outreach

The tkWQCBs and local agencies should develop collaborative programs to inform the public, commercial entities, and

industries on the proper use and disposal of materials and waste and correct practices of urban runoff control.

Forum to Address tIarriers

Establish a forum to address and remedy, where appropriate, administrative and regulatory barriers that ifihibit implementa-

tion of urban runoff control measures, including construction, operation, and maintenance of detention/retention devices,

wetlands, and paved surfaces.

When: As soon as possible

Cost: $36,660,000 estimated total ($660,000 federal and $36 million state)

ACTION PO-2.5

Develop control measures to reduce pollutant toadings from energy and transportation systems.

Who: Air tkesources Board, Metropolitan Transportation Commission, Bay Area Air Quality Management District,

Association of Bay Area Governments, Department of Transportation, local congestion management agencies, and

existing hazardous waste control agendes

What: The Clean Air Plan and regional and local transportation plans should include measures to control and/or prevent

the impact of atmospheric deposition and runoff fi:om paved surfaces. Potential contributions to water pollution need to

be considered in the development of air pollution standards, such as those involving automotive emissions. P,.e~onal pro-
grams need to be created to ensure proper recycling of waste oil (e.g., a deposit system for motor oil). Mass transportation

systems need to be supported to reduce personal automobile use. Transportation control measures should be implemented.

When: 1994

Cost: $200,000 estimated total ($200,000 state)
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ACTION PO-2.6
Improve the management and control of agricultural sources of toxlc substances.

Who: California EPA, Department of Food and Agriculture, Department of Fish and Game, State Water tLesources

Control Board, Central Valley tLegional Water Quality Control Board, U.S. Soil Conservation Service

What: The State and P-.egional Boar&.should utilize existing nonpoint programs in developing and implementing Best
Management Practices (BMPs). Specifically, better management of agricultural uses of pesticides (herbicides, fungicides,

etc.) is needed to reduce concentrations of these pollutants to below toxic levels in receiving waters. Periodic reviews for

the effectiveness of this program should be conducted. Where water quality objectives are not met through BMPs, the
P,.WQCB should consider waste discharge requirements when there is evidence that agricultural drainage is limiting the

defined beneficial uses of any body of water.

The Califorlaia Inland Surface Water Plan and other appropriate policies and taws should be implemented and

strengthened where needed to reduce pesticides in the environment.

¯ The P,.egional Board and water districts should encourage the establishment of legally responsible drainage entities. Farmers
could be organized into groups to facilitate water qualit3r monitoring and develop BMP plans to be submitted to the

P..egional Board for review and approval These plans could be used to prioritize efforts based upon ksaown or suspected
water quality problems and their solutions.

The State and tLegional Boards should develop an enforceable instream toxicity progam. Elements of this program
would include:

!. Continued and expanded ambient biotoxicity monitoring efforts;

2. tLelating biotoxicity monitoring to biomonitoring and chemical data; and

3. Development of compliance points for measuring chronic toxicity.

FFhen: Immediately

Cost: $44,120,000 estimated total ($28,120,000 federal and $16 million state)

ACTION PO-2.7
Reduce toxic loadings from mines.

Who: U.S. EPA, California EPA, Department of Health Services, State Water ~Lesources Control Board, San Francisco

Bay P,.egional Water Quality Control Board, Centr~ Valley P,.egional Water Quality Control Board, California Legislature

What: P,.equire the development and implementation of control measures to reduce the discharge of metals associated
with sediments, acid mine drainage, or process wastes and require effective closure of inactive mines. The implementation

of a program should include measures prioritized by loadings to particular watersheds. P~esponsible parties and potential
sources of funding should be identified. State and federal Superfund programs should give high priorities to these

remediation projects to rapidly correct water quality problems as well as human health probleras ~-om abandoned mines.

P,.egional Boards should use state Clean-Up and Abatement Act funds to correct abandoned mine pollutant discharge.

Legislation is needed to limit or exempt the P..egion:L1 Boards and their members fi:om hability for mine dean-up efforts,
including implementation through the NPDES Stormwater pewits.
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When: 1994

Cost: $8,600,000 estimated total ($2.6 million federal and $6 million state)

ACTION PO-2.8

Establish a model environmental compliance program at federat facilities within the jurisdiction of the
Estuary Project.

Who: Department of Defense, Department of Energy, U.S. EPA, State of California, Department of the Interior,
Department of Agriculture, and other active facilities

What: The Department of Defense, Depa~rtment of Energy, U.S. EPA, and the Estuary Project should establish a
Memorandum of Understanding (M©U) to create a model federal facilities pro~am within the boundaries of the Estuary
Project. The MOU would comprehensively address issues affecting environmental quality of the Bay-Delta. Elements to
be included in the MOU are:

1. Pollution prevention, including review and revision of contract specifications to allow use of nontoxic or less toxic
substitutes by contractors;

2. Improved compliance with environmental regulations;

3. Stormwater and collection systems;

4. Expedited remediafion of sites affecting the Bay-Delta; and

5. l~.estoration/creation of wildlife habitat on unoccupied federal land and adequate funds to implement action. \

When: As soon as possible

Cost: $13,440,000 estimated total ($13,440,000 federal)

ACTION PO-3.1

Clean up contaminants presently affecting fish, wildlife, their habitats, and food supplies.

Who: u.s. EPA, State Water l~esources Control Board, San Francisco Bay P..e~onal Water Quality Control Board,
Central Valley l~egional Water Quality Control Board, Department ofFish and Game, and U.S. Fish and Wildlife Service

What: A comprehensive watershed analysis should be undertaken to evaluate, identify, and reduce toxicity in problem
areas. Where toxic agents and sources are known, the resources agencies should immediately seek damages to effect the
clean up or remediation of contaminants affecting public trust resources. Immediate emphasis should be placed on clean
up of mercury affecting the California clapper rail. Special attention must also be ~ven to selenium and TBT.
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~Khen: Immediately

Cost: $4,220,000 estimated total ($1,820,000 federal and $2.4 million state)

ACTION PO-3:2

Expedite the clean up of toxic hot spots in estuarine sediments.

~Kho: S~te and Kegional "Water Quality Control Boards, California Legislature

~Khat: Pursuant to the Bay Protectiou and Toxic Cleanup Pro~am established by the California Legislature, the SWILCB

has adopted a workplan to identify and develop clean-up plans for toxic hot spots in bays and estuaries. This dean up or

remediation will reduce the potential exposure of aquatic organisms and humans to contaminated sediments. Completion

of this work should be a high priority for the 1Legional Boards. Legislation is needed to require the implementation of the
dean-up plans and to identify a funding mechanism. Where responsible parties are known, the resource agencies should

seek damages.

I’Vhen: 1994

Cost: $t.5 million estimated total ($1.5 million federal)

The total estimated cost for the Pollution Prevention and 1Leduction Pro~am is $224,112,000.
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ooooooooooooooooooo@oooo~oo

Dredging and Waterway Modification

Goals:
N Eliminate unnecessary dredging activities.

R: Max.imize the use of dredged material as a resource.

Conduct dredging activities in an envirol~’nentally sound fashion.

Adopt a Sediment Management Strategy for dredging and waterway modification.

Manage modification of waterways to avoid or of£et the adverse impacts of dredging, flood control, cham~elization,
and shorehne development and protection projects.

Problem" Statement

Dredging
Each year approximately four thousand commercial ocean-going vessels move through the San Francisco Estuary carrying
over fifty million tons of cargo worth an estimated $25 billion. These vessels depend on deepwater ports and shipping
channels in the Bay and Delta, which must be dredged annually to maintain their navigability.

Approximately eight million cubic yards (racy) of sediment is dredged armually in the Estuary. In addition, ni~eteen mcy
of one-time new work dredging has been authorized by Congress for the Oakland Harbor, 1Kichmond Harbor, John F.
Baldwin ship channel, and two Navy projects.

In recent years, most dredged material{ have beel~ disposed of at one of the three in-Bay sites: near Alcatraz Island, at
Carquinez Strait, and in Central San Pablo Bay. Mounding at the region’s primary disposal site, Alcatraz Island, revealed

~the site’s limited capacity and caused navigation concerns. To control impacts ft.-ore in-bay disposal sites, there are
restrictions on the quantity, quality, and timing of dredged material disposal.
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Concern has been raised about the impacts from dredging activities on aquatic organisms and water quality. Dredged

material can disturb or bury benthic organisms, such as clams, worms, or crabs, as well as affect fishing suc, cess by

increasing suspended sediments at the disposal site. Impacts can also occur beyond the disposal site when currents carry
dredged material and associated contaminants to other parts of the Estuary. Organisms can also be impacted by

contaminants that are redistributed into the water column during disposal of material.

Because of these impacts, new disposal alternatives must be found that maintain vital shipping and ~boating activities while
also protecting the Estuary’s resources. Each disposal option--in-bay, ocean, and upland--poses its own set of economid

and environmental problems, that must be resolved.

Waterway Mod~catioh

The physical character of the San Francisco Estuary has been drastically altered by human activities. Modification began

with hydraulic gold mining in the 1800s, which brought huge quantities of sediment into the Estuary. This additional

sediment blocked watelwcays, causing flooding during heavy rainfall. Since that time, channelization, dredging, and

shoreline riprapping, coupled with urban development and construction o£flood control projects, have eliminated or
de~:aded wetland and riparian wildlife habitats. Spawning areas for anadromous fish and habitat for both mi~ating

waterfowl and resident wildlife have also been adversely impacted.

Most of the Estuary’s historical tidal marshes have been diked or filled and are now used for agriculture, duck dubs, salt

ponds, and urban deve!opment. These activities have reduced the tidally influenced area by 60 percent and caused most of

the remaining major slough charmels to silt up. Channelization ofstreambeds and diking of flood plains have increased
seasonal stom~ flows and changed sediment movement and distribution in the estuarine system. Upland development has

contributed to the volume of sediment entering the system and increased the production ofpoflutants that adhere to
the sediments.

A future rise in sea level as a result of global warming could cause fiacrea’sed coastal flooding and erosion. Delta islands

would be especially vulnerable to catastrophic flooding because of land subsidence and the risk of levee failure.

Existing Regulatory Structure                                 ~,
The U.S. Amay Co~s of Engineers (the Corps) has primary responsibil~ty for maintaining naviffable waters in the United

States. The Gorps’ review of proposed dredging activities considers impacts of proposed activities on navigation, fish and

wildlife, conservation, pollution, aesthetics, and the general public interest. The National Environmental Policy Act

’ (NEPA) of 1969 requires environmental assessment of each permit application and the preparation of an environmental

impact statement where the assessment indicates significant environmental impacts. In 1972, Section 404 of the Glean

Water Act and Section 103 of the Marine Protection, 1Kesearch, and Sanctuaries Act (MPIKSA) gave the Corps the
primary authority to regulate dredging and disposal activities, authority to issue permits for discharge of dredged material

into inland and near-coastal waters of the United States, and permitting authority over the transportation of dredged

material for dumping into coastal waters-and open ocean.

The Glean Water Act and the MP1KSA also assig-n the U.S. Environmental Protection Agency (U.S. EPA) a major role in

the management of dredged material. Section 102 of the MPKSA ~ants U.S. EPA authority to designate ocean disposal

sites and cooperate with the Corps in the development of criteria for evaluation of environmental impacts of proposed
disposal activities.

Section 404 requires U.S. EPA to perform similar functions in regnlation o£ dredging activities in estuaries and other

inland waters. U.S. EPA, in cooperation with the Corps, has developed guidelines for evaluation of environmental impacts

of dredged material discharges and responsibility of reviewing permit applications and providing comments to the Corps.
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The State Water 1Kesources Control Board (SW1KCB) and its nine 1Kegional Water Quality Control Boards regulate water
quality in California. Activities affecting water quality are evaluated by the State and 1Kegional Boards. As part of the

environmental review specified by the Clean Water Act, Section 401. requires state water quality agencies to verify that a
dredged material discharge will not violate water quality standards.

The state McAteer-Petris Act (1965) created the San Francisco Bay Conservation and Devel0pment Commission

(BGDG) and gave it permitting authority for .dredging and filling activities in San Francisco Bay. BCDC reviews proposed
activities to ensu.re compliance with the Bay Plan.

The State Lands Commission (SLC) administers public trust lands in coastal waters (within a three-mile state teta-itorial
limit) and other tidal and submerged areas. Written authorization from SLC must be obtained prior to dredging or

depositing dredged material on lands under SLC jurisdiction.

Various government agencies are involved in the review of dredging applicatidns and provide comments to the Corps.
Some agencies providing comments to the Corps include the U.S. Fish and Wildlife Service, the National Marine

Fisheries Service, the U.S. Coast Guard, the California Department offish and Game, and the California Coastal
Commission. Local government agencies have jurisdiction over some types of dredged material disposal activities.

Recommended Approach

A ne~v cooperative effort by state and federal agencies, ports, environmental and fishing groups, and others was recendy

launched to develop a Long-Term Management Strategy (LTMS) for dredging. The LTMS Project was created in January

of 1990 as a multi-partic.ipant regional effort to provide a mechanism to build, consensus and to support cost-sharing demands.
It involves over thirty different participants, including gov£rnment agencies, environmental organizations, development
interests, ports, and fishing organizations. The LTM’S .P. roject is led’by an Executive Committee of the Corps of Engineers’

South Pacific Division Commander, the Environmental Protection Agency’s 1Kegional Administrator, the Chairs of the

San Francisco Bay Kegi0n,al Water Quality Control Board and the San Francisco Bay Conservation and Development
Commission, and a State Coordinator. This group is regularly advised on pertinent issues by the Policy 1Keview Committee.

The LTMS is designed to develop technically feasible, economically p .rudent, and environmentally acceptable long-term
solutions over the next fifty.years. Ocean, in-bay, and upland disposal sites wil! be evaluated, as well as the potential for

using clean dredged materials to create wetlands or restore levees.

Capitalizing on the valuable work of the LTMS Project, most of the dredging activities recommended in this program are

drawn from its workplan. In addition, activities to specifically address waterway modification were developed. These
include shoreline protection and acquisition of buffer areas. This program is intended to comprehensively address both

dredging and waterway modification actions.

Dredging and Waterway Modification Actions

Oblective-;DW~ ! .

i  Determme the behavior andfate of Sediments in the Estuar), and.adopt
policies tO managetheirmod cations.
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ĀCTION DW-I.I
Conduct studies, research, and models of sediment dynamics.

l/Vho: LTMS Project,

What: To better understand the behavior and fate of sediments in the Estuary, the following activities have been
developed in the LTMS proposed workplan:

Identify and summarize quantitative models available for application in the Estuary and the current status and variety of
existing numerical modeling. As necessary, conduct tracer studies to define the shor~- and long-term transport of

suspended particles from estuarine disposal sites. (L@MS Phase II, Task 3, Work Element F)

Conduct an annual sediment budget for the period 1956 to 1990 and project next fifty years. Calculate the distribution
of in-bay, deposits and loss to the ocean by difference between input and net accumulation. Obtain annual maintenance
dredging volumes to relate annual sediment supply to maintenange requirements. (LTMS Phase IIi Task 3, Work
Element F)

[] Conduct field and laboratory studies to characterize suspended and deposited sediment. Complete detailed
hydrographic surveys of navigation and disposa! areas for verification of sediment transport models. (LTMS Phase II,
Task 3, Work Element F)

[] Measure sediment afflux arid influx through the Golden Gate over tidal cycle to determine suspended sediment losses.
(LTMS Phase II, Task 3, Work Element F)

[] Develop three-dimensional sediment transport models that could be incorporated into existing two-dimensional
models. (LTMS Phase II, Task 3, Work Element F)

14Zhen: Initiated in July of 1991, with activities to be completed by Decembdr, 1993

Cost: Approximately $780,000

ACTION DW-I.2

Conduct studies on sediment changes aimed to define accumulation and erosion processes in marsh and

mudflat areas.

I4Zho: U.S. Geological Survey (lead), NOA_A, and 1Kegional Water Quality Control Boards

What: Through the Nationa! Coastal Plan program, study estuarine sediment dynamics with particular focus on processes

acting in near-shore areas. Identify trends in accumulation and erosion sediment and what management practices may be
responsible for those trends. Integrate this effort with the LTMS and other’ sediment research efforts and watershed plans

being developed by the R.WQCBs.

When: Begin in 1993

Cost: Approximately $2,225,000 ’
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ACTION DW-I.3
Adopt policies to manage modification of estuarine sediment production, movement, and deposition.

PVho: Lead arid responsible agencies under CEQA and NEPA (i.e., U.S. Army Corps Of Engineers, P,.e~onal Water

Quality Control Boar&, San Francisco Bay Conservation and Development Commission, and State Lands Commission)

PVhat: P,.equire applicants for waterway modification projects to avoid or minimize, where appropriate, project impacts

on sediment production, movemegt, and deposition through deve!opmer~t of erosion and sediment control plans and

Corps of Engineers’ Clea~ Water Act, Section 404 permits.

Condition project approvals to avoid adverse impacts to estuarine sediment dynamics.

FVhen: 1994

Cost: No direct costs

H,’ho: LTMS Project

FVhat:

Prepare a detailed bioaccumulation study plan and conduct field investigations to produce a baseline bioaccumulation
survey with conclusions about the levels of aquatic species contamination related to deposited and suspended sediment

conditions. (LTMS Phase II, Task 3, Work Element G)

ca Conduct tests with pela~c eggs offish species representative of those that spawn in San Francisco Bay.
Egg/embryos/larvae of other species representative of species that spawn in the Estuary might also be considered.

Document the distribution of suspended sediment in time and space From individual and multiple disposal activities in
relation to long-term background concentrations of suspended sediment~ in the Central Bay. Hydraulically dredged

sediment from hopper, dredges and mechanically dredged sediment From barges will be monitored. All the data will be
evaluated from a mass balance approach to .assess the distribution of disposal-related suspended sediments and the role

of disposal operations in the suspended sediment in th~ Central Bay. (LTMS Phase II, Task 3, Work Element G)

When: December, 1993

Cost: Approximately $250,000

151

C--091 602
(3-091602



CCNP . JUNE 1993

ACTION DW-2.2
Develop and set sediment quality objectives.                                                       "

FVho: State Water tkesources Control Board and tkegional Water QualkT Control Boards

What: Develop a more objective method by which the results of sediment testing may be evaluated. Establish criteria that

quantitatively define when test results are considered to be significant in predicting an adverse environmental effect. -

Establish numerical limits for pollutant levels in material proposed for dred~ng.

When: Initiated in July of 1991, scheduled to be completed by 1997

Cost: $2,605,000 estimated total ($105,000 federal and $2.5 million state)

,.Develo ’ a corn rehens ve-:re  onal,:strate to better mana e-dredgmg.and,, " ....

ACTION DW-3.1
Develop a dredge project needs assessment and, as necessary, a priorigzation plan, including structural and
nonstructural methods to minimize volume requirements.

Who: LTMS Project

What:

Compile long-term dredgiffg volume estimates for all federal projects, public and private ports, marinas, and harbors.

Prioritize the disposal needs of each individual dredging project. ($25,000)

Identify alternative dredging practices and general design considerations for new projects and recommend modifications
for existing projects to reduce dredged material volumes, tLequire implementation of the dredging design modifications
for all applicable projects through the Clean Water Act Section 404 permitting process. (LTMS Phase II, Task 3, Work
Element C) ($22,000)

When: June, 1992, through January, 1993

Cost: $47,000

ACTION DW-3.2
Identif~ dredged material reuse and non-aquatic disposal .opportunities and constraints.

Who: LTMS Project

What:

~ Complete a comprehensive invento.ry ofgeograp_hic sites tl~at are suitable for reuse and/or disposal alternatives.. Include
preliminary cost estimates for the range of sites, review existing state or federal bonds available for restoration projects,

and identify monetary benefits and intrinsic value to the public of created habitats. Working with local agencies,

constraints on potential reuse sites such as laws, regulations, agency policies, engineering impediments, and environ-
mental considerations, including contaminants, wetland impacts, endangered species, etc., will be evaluated. (LTMS

Phase II, Task 2, Work Element B) ($200,000)
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Document procedures necessary to evaluate acceptable material type, consistency, and contaminant levels for reuse

projects; coordinate with regulatory and resource agencies to share information and achieve a~’eement(s). Estimate

amount of material not acceptable for aquatic and unmanaged or unconstrained non-aquatic disposal. Identify po.tential

benefits and impacts resulting from dispos~il on terrestrial, wetland, and aquatic ecosystems. Plan and conduct field/

laboratory experiments/demonstrations as needed to determine effectiveness and feasibility of dredged material reuse

techniques. (LTMS Phase II, Task 3, -Work Element D) ($790,000)

Develop site-specific conceptual reuse/non-aquatic disposal plans. Provide preliminary engineering, with cost estimates,

for site improvements, unloading facilities, transportation improvements, site preparation, and maintenance. Develop

"value-added" guidelines to detem’fine intrinsic value to the public for restored or created wetlands. Develop

"capitalization" programs for dredge material reuse projects, such as federal or state bonds to pay for reuse projects.

(LTMS Phase II, Task 3, Work Element E) ($500,000)

The United States Congress should authorize and appropriate funding for the U.S. Army Corps of Engineers to
purchase and implement upland disposal and reuse sites within the Estuary including Sonoma Baylands Project. In

addition, incentives should be devdoped for private disposal and wedand restoration opportunities.

When: January, 1991, to January, 1994                                                             ¯

Cost: Approximately $1,640,000

ACTION DW-3 3
Develop regulatory land use procedures to promote reuse of dredged material, wetlands restoration and/or
creation, and other beneficial uses.

Who: LTMS Project, local land use agencies, and regulatory agencies

What: Evaluate state, regional, and local land use agencies’ long-term plans with respect to promoting the beneficial reuse

of dredged material for projects such as wedands restoration/creation. Make recommendations to local land use agencies
for procedures to promote the beneficia!,reuse of dredged material. Follow up with active effort to obtain adoption of

recommended procedures by local agencies.

147hen: July, 1994

Cost: Approximately $50,000

ACTION DW-3.4

Identify the aquatic and terrestrial resources that are affected by dredging and disposal and are to be protected in
the Bay and Delta.

Who: LTMS Project

What: Establish and document existing resources and b~neficial uses to be protected. Document health and distribution of

resources to be protected. Conduct a two-day intensive workshop on the impadts to resources and beneficial u~es caused

by dredging. Document effects of dredged material disposal on resources of concern. (LTMS Phase II, Task 2, Work

Element A) ($50,000)

When:January, 1992

Cost: $50,000
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,~,CTIO N DW-3.5
Designate dredged material reference sites for use in development of sediment testing protocols.

Who: LTMS Project

What: Determine background concentrations of sediment parameters in the Estuary. Compare sediments £fproposed

dredging projects to reference sites rather than to’proposed disposal sites, in order to assess potential impacts of disposal.

($20,000)

When: December, 1992

Cost: $20,000

ACTION DW-3.6
Evaluate retention and removal needs for derelict structures in the Bay and Delta.

Who: U.S. Army Corps of Engineers

What: Various derelict structures along the shoreline are affecting sediment transport and local navigation. A comprehen-

sive inventory should be completed to assess the feasibility of removing these structures on a case-by-case~.basis.

When: December, 1994

Cost~ Approximately $75,000

ACTION DW-3.7
Adopt regulatory and management policies for Estuary dredging activities and develop dredging and dispbsal
projects that are consistent with the state’s existing policies in the San Francisco Bay Plan and in the San
Francisco Bay and Central Valley Basin Plans.

Who: Estuary regulatory, planning, and resource agencies and dredging project sponsors

; What: Local, state, and federal agencies should modify their policies regarding dredging activities as needed to ensure that

i they are consistent with the policies of the San Francisco Bay Conservation and Development Commission’s San
¯ Francisco h3ay Plan and the respective Basin Plans of the San Francisco Bay and Central Valley 1Legional Boards. Ports and

other dredging sponsors should plan and conduct dredging activities consistent with the state’s "dredging policies.
’i

~ When: Immediately

~
Cost: No direct cost

Objective DW~4                                .

EnCourage the reuse of dredged material for projects,such-as wetlands
creation/restoration, .levee restoration, landfill: cover,
material.      :where,           ~ environmentally, acceptable.
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ACTION DW*,4.1
Identify dredged material disposal options, including cost estimates and alternative disposal methods. Conduct
periodic review as necessary.

Who: LTMS P~oject

Whht:                                                                                                                        ~

[] List all available disposal options (See Appendix A for Status and Trends Report on Dredging and Waterway Modification)

and document studies performed to date that are specific to each option and the Estuary disposal requirement. Identify
disposal options feasible for the Estuary together with potential disposal capacity and d6cument unfeasible options.

(LTMS Phase II, Task 1, Work Element A) ($25,000)

Prepare cost estimates to a preliminary level (plus or minus 25 percent) for the dredging/disposal combinations under

consideration. Develop a cost-estimating model covering the mobilization, ~xcavation, hauling, disposal, and

monitoring costs for the main dredging/disposal techniques under consideratiori. Develop methods for capitalizati~qn
of costs considering funding by ports versus other methods, such as federal or state bonds. (LTMS Phase II, Task 3,

Work Element B) ($18,000)                                                                                ~ ’

[] Summarize disposal options identified from previous actions. Categorize specific disposal options into management
options and develop evaluation ~criteria. Criteria should consider environmental, engineering/economic, and

institutional/regulatory factors. (LTMS Phase II, Task 4, Work Elements A, B) ($20,000)

[] Select dredged material disposal options. Evaluate alternative dredged material disposal approaches based on engineer-

ing, economic, and environmental criteria. Selec~ the most practicable dredged material disposal option or options and

provide the necessa~3r documentation needed to support this selection. Develop site-specific management plans for the

selected options, includi.ng site environmental and capacity monitoring, permit requirements, mitigation plans, operation
procedures, guidance for site use, and delineation of site management responsibilities. (LTMS Phase III, Tasks 1, 2, and 3)

-N Develop implementation component for dredged material disposal plan¯ The implementation plan should include
administrative, procedural, management, and monitoring requirements; environmental documentation for the life of

the plan; long-term water quality certification, site specific and regional permits and authorization; formalized regional
mitigation strategies; and implementation of site management requirements. (LTMS Phase IV)

~ Periodically re-evaluate the selected dredged material disposal plan based on changing regulatory, econdmic, environ-

mental, and technological conditions. This.review is to assure that decision-makers will maintain a viable implementation

strategy that reflects changing conditions throughout the fifty-year implementation timeffame. (LTMS Phase V)

When: December, 1992

Cost: Approximately $500,000

ACTION DW-4.2

Conduct modeling and field studies to determine the saltwater intrusion impacts caused by dredging projects.

rd, Zho: U.S. Army Corps of Engineers and project proponents

l, Vhat: .Conduct modeling and field studies to determine the saltwater intrusion impacts caused by dredging projects.
. ~Based on the ~esults of the studies, manage dredging projects to rmmrmze the impacts caused by saltwater intrusion.
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i~.equire project expansions and future projects to mitigate for saltwater intrusion significant impacts as identified during

the NEPA process.

FVhen: December, 1993

Cost: No direct cost

ACTION DW-4.3
Revise Public Notice 87-1, "Interim Testing Procedures for Evaluating Dredged Material Suitabilit~ for
Disposal in San Francisco Bay," and develop testing procedures and protocotsfor ocean and upland environments.

H/’ho: U.S. Army Corps of Engineers, U.S. EPA, 1Legional Water Quality Control Boards, San Francisco Bay

Conservation and Development Commission, and State Lands Commission

HZhat: Based on past results of regulating dredging projects through Public Notice 87-1, "Interim Testing Procedures for

Evaluating Dredged Material Suitability for Disposal in San Francisco Bay," revise and update Public Notice 87-1 to include

sediment quality objectives, designated reference sites, and current sediment testing requirements. Prepare and implement
testing procedures and protocols for each ocean disposal. (using the U.S. EPA testing manual, Uvalua-tion of Dredged Material

Proposed for Ocean Disposal, February, 1991, No. 503/8-91/001) and wetland restoration/upland disposal projects..

g&en: December, 1992

Cost: Approximately $40,000

.... Ident~ ~ threats to and bene zts o.r t~stuar resources~om uture modz zcatzons ....

ACTION DW-5.1

Determine areas subject to flooding and erosion and ident~ causes.

~o: The U.S. Geo!o~c~ Su~ey and loc~ governments for 10c~ sub~dence, U.S. EPA for glob~ changes

. ~at: Sub~t a report that identifies areas subject to extreme wave events. Deter~ne relafve sea level change by:

~.~ 1) quanti~ing locfl elevation changes along the shore~ne; and 2) dete~Nng the most supposable estimate for change
,~ in glob~ sea level.

~en: 1993

Cost: ApproMmately $650,000
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ACTION DW-S.2
Implement waterway modification policies that protect shoreline areas from detrimentat flooding and erosion
while maintaining natural resource values.

Who: State agencies, San Francisco Bay Conservation and Development Commission, tile Delta Estuarine Agency, and

local governments

What: Adopt enforceable policies that require preservation, where possible, of upland areas to build or enlarge protective

levees or other flood control structures tbxough_...local zoning, the U.S. Army Corps of Engineers, the Federal Emergency
Management Agency, and the Department of Water lkesources.                            ~

When: 1993

Cost: $7,720,000 estimated total ($7,720,000 state)

ACTION DW-5.3

Establish a program to acquire diked historic baylands listed as buffer areas for coastal flooding and sea level rise.
(Cross-referenced to Wetlands Program)

Who: State Legislature, California Coastal Conservancy, land wast.s, and State Lands Commission

What: Bond and mitigation funds should be provided to purchase diked baylands that can serve as buffer areas for rising
sea level or that could be used to mitigate for erosion of tidal marsh.

When: 1992

Cost: $7,520.,000 estimated total ($7,520,000 state)

The total estimated cost for the Dredging and Waterway Modification Program is $24,172,000.
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Land Use

Go~s:

~ Estab~sh and implement land use and ~spo~a~on pa~ems and practices that protect, e~ce, and restore the

Essay’s open water, adjacent w~an~, adjacent ~ssenfi~ up]~ habitat, ~d ~bata~ wat~ays.

[] Coordinate and improve planning, regulatory, and development programs of local, regional, state, and federal agencies

to improve the health of the Estuary.

N Adopt and utilize land use policies that provide incentives for more active participation by the private sector in

cooperative efforts that protect and improve the Estuary.

Problem Statement

The population of the twelve-county San Francisco Estuary planning area is projected to increase by over one million

people during the next two decades. This growth and the corresponding changes in land uses will have direct and indirect

impacts on the health of the Estuary. Most notably, these impacts include increased pollutants from point and nonpoint

sources and alteration of vital habitats, such as wetlands and stream, environment zones.

Population and land use change can provide opportunities tO protect and enhance vital resources. For example, new

development can be directed away from critical resources, such as wetland habitats, and can use new construction

techniques that minimize runoff-related impacts. In addition, with proper fiscal reforms, growth can generate revenues for

enhancement and acquisition of key resource areas.

A review of the physiographic characteristics, land use patterns, plans for urban expansion, and existing institutional
arrangements reinforces the view that the twelve-county Estuary.planning area consists of two distinct regions: the nine-

county San Francisco Bay Area (Alameda, Contra Costa, Matin, Napa, San Francisco, San Mateo, Santa Clara, Solano,
and Sonoma Counties) and the three-county Delta region (Sacramento, San Joaquin, and Yolo Counties).
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ocal government has the primary authority to regulate land use and therefore has the potential to minimize impacts
~sociated with land use change. Current California planning law and guidelines provide a framework that can be. Usedm!

rotect natural resources¯ However, there is no requirement that ensures that the Estuary, its wetlands, and other .:.~i’"

ssoclated natural resources be given any special protecnon.                                       ’        . ~ ~ ’.. - ;:~:

.ocal government has the principal authority to reg~late land use. Decisions about Zoning, building permits, ir~a~tmd~e"mancmg, honslng subdimsmns, and related deve!opment projects are made by local government.. ’ "

: .. ¯ "

Zalifornia law provides the authority for local land use decision making and establishes the framework for thosedecigisiisi it)i<~(

a~rst, the state constitution protects home rule authority Second, each city and county must prepare a comprehenave ,
oeneral Plan contalmng state-specified elements oriented toward meeting local goals and nee&. All local ordinances, .

According to a survey conducted as part of the SFEP report, The F..O~ects of La.d Use Chan2e and In!ensifi~atio~On,]~,S~.n
Francisco t~stuary, a majority of local governments in the twelve-county planning area have ~{dopt_edGeneral Pla~i~;Ki~i~’
that address wetland or stream environment protection. However, fewer than 15 percent have adsp~ed
or other regulations’to carry out these policies intended to protect the Estuary. Each of the 111 local gdvermm~~i}s ~i~ tt{e

Bay-Delta planning area can, and often does, have differing goals, p6licies, and regulations c0nqerri!ng Use ahd

The San Franc,sco Bay Conservation and Development Corrmnssmn (BCDC) minages the open waters;.: tidaLn~arstles,

managed wetlands, salt ponds, and narrow shoreline band of the San Francisco.Baysegment of the Estuary. H0v~tve~i;:":

there is no state-legislated regional comprehensive land [se plannirig and regalatoryuantho.rity.; BCDCI ~vhidti
the state’s federally approved management program for the San Francisco Bay segment of the CalKomii c0ast~~dfi&

the Estuary, does not have jurisdiction over the diked lands that were historically part of the BAT/, nor over the
streams that are hydrologically part of the Estuary. Further, there is no state comprehensive planning atf~d reg~[ory

authority over the Delta segment of the Estuary. Although the San Francisco Bay and Central Valley l~egional.Water"
Quality ControI Boards have reg’ulatory control over discharges to the Estuary, they do not have comp[ehens[~4 la a Us&
planning authority and cannot mandate specific land use development and management practices
pollutants entering the Estuary.                                                                -

The U.S. Army Corps of Engineers (the Corps) and the U.S. Enviro .rm~_g.n.t~l .prgtecti?n ~ggg ,cT....~:~..:~T!~g~e-’ ’."

regulatory authority over the open waters and adjacent wetlands (as defined:by, federal regula.,ti.9.ns), The
Best Management Practices (BMPs) as part of its Clean Water Act Section~ 404 permitting process, which i~
on a project-by-project basis. However, these agencies do no~ have comprehensive land use. planning guthorit3~it0
specific land use development or management practices .that would protect the Estnary,.     :    " ¯ ’ : )i:,. 14 ::~:i:

nrnended Approach
The following actions are designed to improve planning and management of the lands surrounding the~ Sai F;aStiseo Bay

and Sacramento-SanJoaquin Delta to protect andenhance the health of the Estuary. The actions recognize ti~el.lm~dKance:

of integrating management of the Estuary wath the exasnng functions of state, regional, and local govemments.~P, urther-

more, these actions reflect a need to protect and enhance the Estuary while striving to ensure a s.ustainable.e.c..0nomy.
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First, actions are identified that would use existing mechanisms to improve the way that state government plans for and
mfinages the resources of the Estuary. These include amendments to state laws and policies and integration of estuarine

planning with major initiatives such as growth management and regional biodiversity. Second, actions are icientKied that

would improve the efficiency and effectiveness of land use decision making through improved regional integration. These

include using existing regional entities (or if established, new regional entities, such as the Delta Commission), encouraging
growth in appropriate areas, and researching future population change. Third, actions are identified to undertake watershed

planning to implement land use practices that are geographically targeted, locally tailored, and cost effective. Fourth, actions
are identified to improve land use practices through education. In addition, actions are recommended to provide local gov-

ernment with adequate financial support for implementation and to establish economic incentives for resource protection.

-Land Use Actions

[Many of the actions identified below will require additional financial resources and technical assistance that must be

provided to local governments to enable effective implementation. Actions identified under Objective LU-5 specifically
address the provision of financial resources to local government. Also refer to "Chapter 4: Implementation" for further

detail regarding financing actions.]

ACTION EU-I.I
Local General Plans should it;corporate watershed protection plans to protect wetlands and stream environments
and reduce pollutants in runoff.

I/Vho: Office of Planning and P,.esearch and local governments

I, Vhat: Local governments should more fully integrate Watershed Protection Plans and Stormwater Management Plans

into local General Plans to protect wetlands and stream environments and reduce pollutants in runoff To facilitate this

integration in a uniform and consistent manner, state General Plan Guidelines should be strengthened to more clearly

define the requirements regarding the Conservation Element, or other related elements, such as Open Space, of the

General Plan for the protection of watersheds (including wetlands, stream environments, and pollutants in mnoft). The
Watershed Protection Plans would be developed as specified in Actions LU-3.1 and 3.2.

As part of these improved General Plan Elements and in cooperation with Watershed Management Plans and Stormwater

Management Plans, local governments should: 1) identify wetland and riparian resource areas; 2) establish policies to

protect and enhance these resources in General Plans, community plans, and specific plans; and 3) establish policies for
reducing pollutants in runoff. Local governments should enact specific ordinances to implement these p~licies. These
programs shall be consistent with other actions contained in the CCMP, including, but not limited to, Action WT-

2.1.3(I)) (Develop and Implement Local Government Wetland Protection Programs).

When: 1997

Cost: $22,320,000 estimated total ($22,320,000 state)

161

C--091 61 2
(3-091612



CCMP . JUNE 1993

ACTION LU-I.2.
Amend the California Environmental Qualitl~ Act Guidelines to add simple and concise, criteria for assessing
the cumulative environmental impacts on the Estuary when adopting or reviewing General Plans.

Who: California Office of Planning and tLesearch, Councils of Governments, and.tLe~onal Water Quality Control Boar&

FFhat: Amend California Environmental Quality Act (CEQA) Guidelines to define major cumulative impacts and set

forth concise criteria for evaluating these classes of impacts, including data to be collected and analyzed. The criteria

should address potential impacts to wedands, streams, and water quality. These Guidelines should apply at the General

Plan level in por.tions of the Estuary planning area where watershed protection plans have not been prepared and certified
(as specified in LU-3.1 and 4.3, Watershed Management Plans will include cumulative impact assessment). This is

intended to provide an incentive for preparation of Watershed Management Plans.

When: 1993

Cost: $200,000 estimated total ($200,000 state)

ACTION LU-I.3
Integrate protection of the Estuary with other state land use-related initiatives.

Who: tLesources Agency and Cahfornia Office of Planning and tLesearch

What: The state should assign staff to integ-rate significant parallel initiatives, such as growth management, housing needs,
and re~onal biodiversity, @ith efforts to protect the resources of the Estuary. New institutional arrangements or legislation

should incorporate estuarine protection objectives.

Identify how state programs are being used to implement ~he CCMP land’use actions. This,should include tile study of

overlapping jurisdictions spons’ored by the State Office of Planning and 1Lesearch and Califomia EPA’s initiative to identify

how the development permit process can be streamlined to; ensure that existing programs and institutional arrangements

are used whenever possible to implement the land use actions, tLecommend appropriate programs to address gaps

identified in these surveys.

When: 1993-1994

Cost: No direct cost

Objective LU-2

Coordinate .and improve, integrated, regional management for land use;.
transportation, housing, and physical infrastructure,, to both protectthe Estuary,
and provide for asustainable economy,             ’ ~

ACTION Lurg. I

Regional agencies should assist in identifying and developing consistent policies that provide an ilztegrated
framework for local governments to protect the resources of the Estuary.
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Who: Councils of Governmer~ts, l~egional Water Quality Control Boards (I~.WQCBs), San Francisco Bay Conservation

and Development Commission (BCDC)~ and potential new regional entities

[ffYhat: In coordination with local governments, regional agencies, such as the Councils of Govenmlents, the !<WQCBs,

an&BCDC, should establish policies that coordinate land use and transportation patterns and processes. Such coordination

should promote restoration and p{eservation of the Estuary and its natural resources, in,. concert with a sustainable economy.

The regional agencies should establish a consistent fi-amework for local goyernments to protect: i) watezsheds; 2) stream

environments; and 3) wetlands through coordination with local governments, which ~ b~ ~esponsible for preparation of

plans and implementing ordinances that carry out the policies. The policies, plans, and ordinances prepared by local

governments shall be reviewed by the ’appropriate state or regional agency. This review would also ensure consistency

with federal mandates, such as the 1990 amendments to the Coastal Zone Management Act, which address nonprint

source pollution.

If legislation is enacted to establish new regional asencies, such as the proposed Delta Commission and the proposed.Bay

7~rea P,.egional Commission, the resulting regional policies and plans should be consistent with actions coi~tained within-

the CCMP. Local governments should make their land use pla~ps and regulations consistent with the regional plans

through a cross-acceptance process jointly administered by regional commissions and local governments.

When: 1993-1994

Cost: $200,000 estimated total ($200,000 state)

ACTION LU-2.2

Adopt policies and plans t° promote compac.6 contiguous developmen6 in both the nine-county Bay Area and
the three-county Delta region.

Who: Councils of Governments, local governments, Ctifomia Department of Transportation, Metropolitan Transportation
Commission, and potential new regional entities

What: Adopt policies that encourage economic development ¯within existing incorporated city limits or existing urban
service areas in a manner consistent with protection of the Estuary. Investigate options for accomplishing compact,
contig-uous development, such as the establishment of dear urban growth boundaries in portions of the nine-county Bay
Area and the three-county Delta region. Urban growth boundaries would be intended to create added certainty for

communities, landowners, government agencies, and developers, and to provide clearer protection for natura! resources

than existing state guidelines for the identification of urban sphere-of-influence lines.

Additional options to be investigated for accomplishing compact, contiguous development may include, but are not

limited to, tax and zoning incentives, resource protection zones, and infrastructure investment strategies.

As policies and plans are prepared that address land use, population growth, air quality, and transportation, they should be

designe’d to achieve compact, contiguous development. Urban growth should be-directed away from resource protection

.areas, such as wetlands, stream environment zones, and wildlife corridors. U~ban growt.h areas should be identified, and

new development encouraged in these areas..

When: 1993-1994

Cos~t: $7,520,000 estimated total ($7,520,000 state)
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TION LU-2 3,C " - ........ ~"ture ,,o~ulation and land use change in the nine-county Bay Area "
"Sompite and analyze aata pertaining ~ud~    ~" ~"
ind the "three-con-~t~ Delta region to provide information for improved decision    "

~o: Cou.c~s of Go~e~e-ts, ~esources Agent, Office ofPla~i-g a.d ~ese~ch, C~o~aDep~t

~at" Crea~e a decision-m ~ng tool m help ac~eve ~ture l~d use patte~ that inte~ate

~ sustainable economy, and human resource development T    . .

me~ures to protect ~d enh~ce estuanne resources.    ,
.,, . "derafon of the pla~ng area’s present and ~mre popMafion, inclu~ng h0~sing need£;

AnNys~s shoMd reflect cons~ .......... ~...;o shoMd be conducted for a consistent me ho~zon {e-g-,.
empl6yment s~ available, andjo~ sector neeas, x~c a~y ....
ten yeas) and shoed ev~uate the potentii impacm of population and land use ch~ge on protection ~d re~t~}afi~n

natur~ resources, a sust~nable economy, and hum~ resources..

~ CT~ 0 n ~U- 3. ~ .... Manaoement Plans that indu& the following
Prepare and imple ...... a ~ reduction of aollutants in_runoff. . . .~. ......
1) wetlands protection; 2) stream environment projection; an,:~

~ .... .. ..

~o: LocM government, ~esource Conse~atio- District, ~e~onM Water Qu~W Control Bonds, Sa. Fr~cisco Bay

Conse~ation and Development Co~ssio~, la.dow.ers, a.d .o.-gover~e~t~ or~Mza~ons

~at: Inco~orate in locM GenerM Plans (as specified in Ac~o- LU-L~) Watershed Management a~d Sto~water

Management Plans that i.clude the fo~owMg compleme-ta~ elements:

~. Wetly& protection;

2. Stream e.viro~ent protectio-;

3. ~eduction of po~utants in runoff for each of the major watersheds that comprise the ~ne-counW Bay ~ea and the

t~ree-coun~ Delta re,on.

Watershed Managem=~t and Sto~water Managemeng P!~ elements shoMd be prepped m a ma~er that ~s
These ~

- ....... ther sec~ons of the CCMP, Such
. ." t with the relevant go~s, objectives, and acnons con~mnea m ~                    .                ; " -conslsten    ~     __ .~ Oogution Prevention ~d Keducdon Pro~, and the W~fe Pro~.    .
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Watershed Management and Stormwater Management Plans should be developed through cooperative efforts that may

often be undertaken through the leadership ofl~egional Water Quality Control Boards or other appropriate resource

entities. The 1Kegional Boards should help prescribe Best Management PractiCes 0BMPs) and ]Best Development Practices

0BDPs) for each w.atershed to be included in local General Plans. Assistance grants and technical assistance should be

provided to local governments in preparing and implementing policies, plans, prog-rams, and ordinances.

The,. :Watershed Management and Stormwater Management Plans and the corresponding portions of the local General¯
Plans should be submitted to the 1Keg-ional Water Quality Control Boards and, where appropriate, ]3CDC for review and
certification. These agencies should certify that watershed management policies are in conformity with established Estuary
resource protection and enhancement objectives.

When: 1993-1995

Cost: $8,128,000 estimated total ($8,128,000 state)

ACTION LU-3.2
Develop and implement guidelines for site planning and Best Management Practices (BMPs).

Who: Local governments, IKesources Agency, P..e~onal Water Quality Control Boards, Councils of Governments,

landowners, and non-governmental organizations

What: Local governments and resource agencies should cooperate to develop and implement consistent guidelines for site
planning to reduce adv.erse effects on estuarine resources. S, uch guidelines sliould provide consistent and uniform criteria

and standards that will include erosion control and pollution prevention measures, designation of appropriate buffer areas,
construction and design standards, and guidelines for wetland and riparian protection and enhancement. Criteria and

standards developed should be flexible enough to address unique site-specific characteristics and should be consistent with

programmatic actions contained in other portions of the CCMP (Wedands Management Program actions concerning
mitigation a.n.d regulatory authority).

When: 1993-1994 .

Cost: $10,000 estimated total ($10,000 state)

..... - ........ . .... Oblect ve EU-4 ............. ...........

’ Pro           w’d e e d ucat~o ’ nat .opportunmes ’ "" ’ for th e:t~. ubl’~c a nd3Co    r :2~ overnment ’ ..... mst~tutwns " ..... ’
"as af~bund ti nv, ~,       ~ ~ ar        ::: rot~ctin :~,: aZd 7, enhancing     ::: th~3: resources       - o         ~ theE)tua)y.

ACTION LU-4. I
Educate" the public about how human actions impact the Estuary.

Who: See Public Involvement and Education Program

What: Develop and distribute educational materials that clearly communicate the interrelationship between human
activities, including land use and transportation, and impacts on the ecosystem of the Estuary and its tributary waters.

When: 1993

Cost: No direct cost
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ACTION LU-4.2

decision making that affects the Estuary.

Who: See Pubhc Involvement and Education Program

What: Develop training materials and present short courses for permit analysts, p~anning commissioners, and other local

government decision-makers. Invite participation from other key stakeholders, including landowners, developers, and

environmental representatives. Such training should increase pazticipants’ awareness of policies, programs, financing

mechanisms, and tools that local governments can use to help protect and enhance the Esmary’s resources. Local

governments, including cities, counties, and special districts, should be provided model ordinances, handbooks, and

manuals to integrate natural resources protection and enhancement into local decision making, whJ_le providing for

continued economic development.

When: 1993

Cost: No direct cost

V   velofi :new   ublic; and priv te econ

 .,:.-smkeholders t at  mprov s :.. foN.mumfatwn. ...... :.. bet  r:: .., :+:,...

ACTION LU-5.1

Create economic incentives that encourage local governments to tahe action to implement measures to ~rotect
and enhance the Estuary.

~o: U.S. Confess and C~for~a Le~slature

~at: Make ava~able feder~ and state ~nds for loc~ governments to support pl~ng activities and pro~am
a~nistra~on, to develop implementing ordinances, to ~nd capit~ improvement projects, and to m~nt~n loc~ fac~ties

that protect the resources of the Esm~.

~en: ~993-1995

Cost: No ~rect cost

ACTION LU-5.2

Deuelop new funding mechanisms to pa~ for ~lans, physical improvements, and program administration to
protect the resources of the Estuary.

~o: G~fo~a Le~slature

~at: Create new fun~ng mechanisms that promote the protection ofnatur~ resources in the Estua~, such as benefit

assessment dist~cts ~d sto~water ut~ fees. For example, fees could be assessed in proportion to benefits delved and
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resources impacted from use of the Estuary, e.g., a storm drain district could assess dischargers into the Estuary an amaual

fee on a per-cubic-feet basis to fund Estuary improvement projects and plans.

When:t993 " ’

Cost: No direct cost

,ACTION LU-5.3

Investigate and create market-based incentives that promote active participation by the private sector in
cooperative efforts to implement goalsforprotection and restoration of the Estuary.

14Zho: California Legislature, Councils of Governments, and local governments

rdZhat: Develop market-based incentives, such as density b~nuses, fast-track permit processing, or utility rate reductions,

to encourage protection and restoration of the Estuary. For example, these incentives would be available to developers and
project sponsors for projects if specific protection measures are implemented that exceed minimum federal, state, regional,

and local requirements to protect the Estuary.

When:1993-1994

Cost: No direct cost

ACTION LU-5.4

Identify financial barriers to implementing the actibns recommended in this Land Use Management Program
and propose alternative taxation and funding arrangements.

Who: California Legislature, Councils of Governments, and research organizations, such as ]Bay Area Economic Forum

and the Environmental Defense Fund                                                  ,

What: Create alternative funding arrangements, such as revenue sharing and changes to state law, that allow state,

regional, or local agencies to raise the necessary capital for implementing specific land use actions. Emphasize fiscal reforms
that encourage environmentally sensitive land use.

When: 1993-1994

Cost: Iqo direct cost

ACTION LU-5.5
Create a forum to improve communication and resolve disputes regarding land use management among different
interest groups that have a stake in the protection and enhancement of the Estuary.

V,’ho: Organizations such as university-based dispute resolution centers and private providers of dispute resolutibn services

l, Vhat: Enable continued dialogue among key interest groups to develop land use policies that will guide Estuary manage-

ment. Include groups that have a stake in the protection and enhancement of the Estuary’s natural resources, such as

government agencies, business, industry, and environmental and other non-governmental organizations. Create a mechanism
to arbitrate differences and achieve cross-acceptance between Watershed Management Plans, local General Plans, and

regional plans and policies as one alternative to litigation and as a means of augmenting the legislative hearing process.
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147hen: 1993

Cost: No direct cost

The total estimated cost for the Land Use Managemen~ Program is $38,378,0(J0.
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PUBLIC INVOLVEMENT AND EDUCATION

Public Involvement and Education

Goals:
[] Build public understanding of the value of the Estuary’s natural resources and the need to restore, protect, and maintain

a healthy Estuary fo~) future generations.

[] Increase public involvement in the ongoing stewardship of the Estuary.

Problem Statement

The San Francisco Bay-Delta Estuary is one of California’s greatest biological and economic resources. The Estuary’s
watershed provides water to many of the state’s farms, industries, and cities. The Bay-Delta region is home to more than

seven million people who live, work, play, and invest in its unique environs. During the next twenty years, another one

million people will move to the Estuary region to enjoy the benefits that it provides. The demands of the state’s ever-

increasing population have stressed the carrying capacity of this great Estuary.

While most Californians value the Estuary, few really understand tile extent to which it contributes to the state’s treasured.

quality of life. Public attention and involvement are critical at this time to provide the momentum needed to restore and

maintain this invaluable resource.

State, federal, and local leaders representing diverse interests have developed the Plan--the CCMP--as a way to restore
and protect the Estuary. Public involvement, however, provides the vital link needed to achieve effective implementation

of the Plan. It will make the difference between general caring and informed a~tion and between indifference and directed
public will. Public involvement is critical for the decision-making process and effective management of the Estuary’s resources.

Public awareness of the Estuary’s problems is growing, but there is a definite lack of understanding about the need for the

public to be involved in solving the Estuary’s problems. The people must awaken to their responsibility as stewards of

the Est.uary and must powerfully speak out for its pro.teition. A united and organized public constituency able to monitor

the ongoing management of the Estuary will ensure that the Plan’s goals, objectives, and in~dividual actions are achieved.
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Existing Management Struc~ture
Currently, the Estuary Project’s Public Involvement Program (PIP) operates through a cooper.ative agreement with the
Association of Bay Area Govenmaents. The Program h~s developed many educational materials and activities, including a

.o series of twdve information sheets about the Estuary’s natural resources and its problems; a booklet, An Introduction to the
Ecology of the San F;’ancisco Estuaiy; Estuarywise, a guide to preventing pollution; outreach to local, state, and federal elected
officials; a lecture series; many presentations to diverse community groups; Estuary education cubciculum guides; teacher
training workshops; academic outreach; a student intern program; multicultural involvement efforts; slide shows; radio
and television public service announcements; co-sponsorship of community events and programs; public meetin~ and
workshops on the Estuary’s problems; and two State of the Estuary Conferences.

These activities were targeted at four audimaces: key~decision-makers; the Estuary Project’s constituency (those involved
in Estuary Project committees); youth; and the general adult public.

An evaluation of the PIP’s past activities indicates that much more ~vork needs to be done, specifically in the areas
outlined in this action plan.

Recommended Approach
We have an opportunity to support and invest in the Estuary’s productivity so that it can continue to provide benefits to
us an~l to future genera[ions. P~ecognizing that we can only sustain a healthy regional economy by maintaining a healthy
Estuary, it is also true that we can only take this kind of action by mobilizing and inspiring our community. In conjunc-
tion with the interested public--statewide and nationwide--we can demonstrate our united commitment to bdilding the
regign’s strength.

In a time of severe budget constraints at every level of government and within nearly every private sector organization,
the public’s skills, energy, and enthusiasm can serve as low-cost resources to solve many Estuary problems that might not
oth&wise be addressed. Only when it comes to understand and embrace the Plan, however, will the public be able to
actively promote it, support it," use it, enforce it, watchdog it, invest in it, and finance its continuance.

The "community acting as a resource to solve the acdon items described in the Plan will maximize public involvement in

the actu~ management, restoration, and protection of the Estuary. The community acting as a resource also will provide
informed activism, trained and vigilant monitoring, financial contributions, and even some kind of Conservation Corps.

An effective and strong public involvement program will provide an opportunity for educated and motivated volunteers

to invest in sustaining and improving our biological resources. In doing so, they will also invest in the preservation of our
economic resources.

Public Involvement and Education Actions

................................. 7: ........................................................--7.:.-: ...................
l ,- .Objective Pl.-l: .

.Develop CCMP public involvement,. education, communication, ..... ",                  . ......
i dv acy program

ACTION PI-I.I

Build awareness, interest, and support in the general public and decision-makers for the CCMP’s goals and
action plan, s.

Who: Friends of the San Francisco Estuary
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Hz-hat: Develop a high-visibility media campaign to make people aware of the CCMP’s existence, how it came about and

what it represents (consensus), and its specific action plans. The campaign will credit the groups, agencies~, and citizens

who worked hard to develop the CCMP. Efforts will include soliciting newspaper, radio, and TV coverage of CCMP

issues and actions; scheduling coverage and public service armoun.c~ment releases in conjunction with major outreach
campaigns to decision-makers, business, etc.; agd developing, distributing, and using fact sheets, portable displays, public

meeting, slide shows, brochures, a slogan, and other support materials.

Develop a strategy to assist government decision-makers in efforts to champion, legislate, and fund the CCMP. Provide
information, materials, briefings, and publicoutreach assistance to cities and counties, local planning authorities, regional

conservation districts, and other government agencies working to implement the CCMP.

Educate and mobilize constituencies and interested groups to, keep pressure on government representatives and officials so

that they continue to implement the CCMP. Kesearch and provide needed information to promote and solicit public

funding for CCMP enforcement.

Work with educated and informed private sector interest groups to promote and advocate the CCMP’s implementation.

Using the Estuary Project’s constituency base, form a leadership committee of receptive people from industry, business,
public utilities, and environmental and other special interest groups who are instrumental for implementation of the

CGMP in the private sector.

Work with the committee to develop a regionwide outreach program focused on concrete (interest-specific) goals based

on the CCMP. Provide the program with presentation packages, printed information, easy access to government reports,
scientific studies, and inforu~ation on the successes of other’ businesses using pollutant source rednction and prevention

activities, water conservation, and other environmentally sound management.practices.

FVhen: ]Begin in 1993

Cost: Media campaign: first year cost 8100,000; $50,000 annually thereafter

Decision-makers’ education: $50,000 annually

Advocacy program: $50,000 annually
Private sector: $100,000 annually

ACTION PI-I.2
Provide and encourage opportunities for direct citizen invotv_ement in implementing the CCMP.

Who: Friends of the San Francisco Estuary

What: Provide broad-based public representation, including environmentalists, to encourage implementation of the

GGMP. Develop and distribute information about the GGMP’s progress. Provide an ongoing forum for citizens to debate

and discuss controversial environmental issues related to the Estuary. Provide feedback mechanisms linking the debate
forum to government decision-makers and CCMP lead agencies. Organize and provide training programs for citizens on

local, state, and federal permit processes and publi.c involvement policies. Publish public meeting schedules of lead

agencies for CCMP implementation. Encourage citizen participation and attendance at these meetings.

When: ]Begin in 1993

Cost: $100,000 annually
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ACTION PI-I.3
Provide and encourage opportunities for dire~t citizen involvement in following the CCMP and making any
necessary revisions to it.

FVho: Friends of the San Francisco Estuary

What: Provide an open and public process fo~ regular review of CCMP implementation. Through activities and programs

developed to educate and involve the public in mana~ng the Estuary, seek comment and feedback on CCMP policies
and issues. ]Ensure there is public review and approval of any changes to the CCMP. Iiform and advise the public, interest

groups, elected officials, and decision-makers about CCMP implementation, results, and revisions.

147hen:1993

Cost: Costs provided in Action 1.2

ACT-ION Pt-l.4
Serve as a public involvement and education resource for government agencies taking the lead in CCMP
management actions.

l, Vho: Friends of the San Francisco Estuary

What: Work with government agencies to implement the CCMP. Through agreements, grants, and contracts, provide

assistance in public involvement and educationprograms to thd government agencies responsible for CCMP implementa-

tion. Provide support to agencies in the form ofstafftir~e, easily understood informational materials for the public,
handling of public inquiries, media contact, organizing public meetings and hearings, and consistent, timely communication.

Coordinate CCMP’public involvement efforts among all agencies to produce a strong, unified message and image for the

CCMP, to maximize impact, and to minimize costs and duplication of effort. Training programs on such topics as using

volunteers, consensus building, and conflict resolution could be organized and provided for agency staff.

When: Begin in 1993

Cost: $150,000 annually

~ ACTION Pl-l.5
! Ensure provisions for a central collection and distribution (clearinghouse) point for communication and
:} Coordination of att information concerning CCMP issues and the Estuary.

Who: Friends of the San Francisco Estuary

What: Provide and stock clearinghouse with comprehensive, up-to-date information resources, including a library,

computer data bases, directories, mailing lists, public reports, pamphlets, and videotapes about the Estuary’s natural

resources, water quality, and economic and social values.

Advertise and maintain a public hottine to provide public information, handle CCMP inquiries, take citizen watchdog

reports of illegal or irresponsible activities affecting the Estuary, refer callers to clearinghouse and other resources, such as

the BayKeeper, and screen and direct inquiries to specific agencies.
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’ Facilitate frequent information sharing among public agencies and interest groups by publishing a newsletter on CCMP

and Estuary-related activities. R.esearch, produce, and distribute five thousand copi.es of a monthly newsletter to interest
groups, government agencies, the media, citizens, the Bay-Delta Congressional Delegation, and city, county, and regional
decision-makers.

When: Begin in 1993

Cost:Equipment, hotline, literature, and library materials start-up costs: $200,000; 8100,000 annually thereafter
Newsletter: $85,000 annually (format will be six to ten pages, two-color, with graphics and photos)

ACTION Pl-l.6

D~ evelop and/or promote communiq-designed model projects for public education and participation activities
aimed at implementing the CCMP.

Who: Friends of the San Francisco Estuary                                     ;

What: Interest groups (environmental, industry, education, science, etc.) and government agencies will be identified" and

asked to submit proposals. Projects might include a series of CCMP television public service announcements, a stenciling
program for storm drains, a demonstration farm (water conservation, sustainable agricultural practices, etc.), informational

brochures, educational materials, restoration projects, and/or boater education.

Following established procedures for the request for proposal process, research and identify criteria to select proposals for
the model projects that will receive funds. Grants may cov~r all or partial costs of the proposals. Comprehensive

evaluation mechanisms will be developed for co@eted model projects, including direct feedback from target audiences.

Follow-up support and funding wil! be provided for projects selected to serve as models for larger programs.         ~-

When: 1993-as soon as £nds are secured

Cost: $100,000 the first year; $500,000 annually thereafter

ACTION

Seek, encourage, and, where appropriate, activell~ support environmental projects and/o~programs that are
consistent with CCMP goals and objectives.

Who: Friends of the San Francisco Estuary

What: Work with fish and wildlife professionals and appropriate trade associations, government agencies, and public

interest groups to seek and support new, creative programs that are consistent with the CCMP’s goals and action plans.

Encourage target programs to apply for model projects funding.

When: Begin in 1993

Cost: $50,000 annually, in addition to funds provided in Action PI-1.6
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ACT|ON PI-2.1
Develop, promote, and support mutticuttural understanding of and involvement in Estuarj~ issues and the
decision-making process for these issues.

Who: Friends of the San Francisco Estuary

What: Work with minority leaders and community groups to accomplish mutual goals and programs. Develop outreach

programs to people of color, provide opportunities for understanding mutual goals, and encourage and support active par-

ticipation in the decision-making process for protecting and restoring the Estuary’s biological resourc.es. Develop an active

outreach program to multicultural neighborhood groups, businesses, farm workers, fishing associations, and urban coalitions.

When: Begin in 1992

Cost: $100,000 annually

ACTION PI-2.2
Work with education groups, interpretive centers,, decision-makers, and the general public to build awareness,
appreciation, knowledge, and understanding of the Estuar~’s natural resources and the need to protect them.
This would include how these natural resources contribute to and interact with social and economic values.

Who: Friends of the San Franoisco Estuary

What: Work with local and state educators in organizing estuarine ecology materials and produ_cing a coordinated
education program for K-12 students. Distribute the Estuary Project’s three curriculum guides on Estuary ecology and

other appropriate materials to school districts, interpretive centers, and educational institutions. Hold teacher training
workshops on the use of the curricula and general Estuary ecology.

Provide opportunities for teachers, students, and parents to participate in Estuary-related field trips and restoration

projects. Provide a mechanism, such as the Estuary Project’s Volunteer E,~ucation AdvisoW Committee, for coordinating
education efforts in the ]Bay and Delta.

Promote increased funding for all estuarine, fish, and wildlife interpretive centers.

Develop additional materials as needed on fish, wildlife, and their habitats, such as a handbook on habitat protection £nd

enhancement opportunities. These materials should be made available to private landowners, developers, contractors,
realtors, and business and industrial organizations.

When: Begin in 1993

Cost: $200,000 annually
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ACTION PI-2.3
Promote, support, and cooperate with existing public education and involvement programs concerned with
protecting and restoring the Estuary’s biological resources.

VKho: Friends of the san Francisco Estuary

VKhat: Develop criteria for evaluating existing enviromnental education programs and set priorities for activities to be
funded. Identify environmentaJ education programs and organizations. After completing evaluation and p~io’rity tasks,

work cooperatively and openiy with other groups to avoid duplication of effort. Actively support successful environ-

mental education programs and activities by providing funds, guidance, and in-kind support.

VKhen: Begin in 1992

Cost: $35,000 annually for staff liaison (specific support funds for pro~ams and activities will come from other programs,

such as’ model projects)

ACTION PI-2.4

Develop or promote necessary public education tools, such as a general education speakers bureau, Bay-Delta

"’Estuary Watch" bulletin boards, slide shows, brochures, and other support materials on a variety of topics.

Who: Friends of the San Francisco Estuary

What: l~.ecrnit and train volunteer speakers on a variety of subjects, including the Estuary, its natural resources, and efforts

to implement the CCMP. P..esearch current materiils and, ~vhere g~ps exist, wire and produce materia!s to support the

speakers, such as slide shows, information sheets, charts, and graphics.

Negotiate with appropriat~ businesses and public entities to update and post regularly: 1) educational posters about the

Estuary; 2) bulletins indicating the progress of programs and legislation aimed at protecting the Estuary; and 3) informa-

tion about, what people can do to help out, for example, consumer dps, phone numbers for volunteer organizations, and
contacts for more information.

When: Begin in ,1993

Cost: $150,000 annually

ACTION PI-2.5
Assist in the development of long-term educational programs designed to prevent pollution to the Estuary~s
ecosystem and provide assistance to other programs as needed.

Who: Friends of the San Francisco Estuary

What: Building on the efforts of existing programs and the Estuary Project’s Estuarywise, a citizens’ guide to pollution

prevention, and storm drain stenciling activities, develop a coordinated, systematic, and !ong-term pollution prevention

education program.                                 ~

Work with cities, counties, water districts, environmental groups, business, and industry to assist in and coordinate the

development of materials on how to prevent pollutants from entering the Estuary’s waters. Produce a plan, timeline, and
specific products and activities to educate the public on pollution prevention.
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VVhen: Be~n in 1993

Cost: $250,000 annually (Costs i~aclude funds for staff to develop a plan, timeline/budget, coordination and

implementation efforts, and to develop additionally needed educational materials, public meetings, afad media coverage.)

ACTION

Hold a State of the Estuary Conference at least every other year.

VVho: Friends of the San Prancisco Estuary

What: The conference will bring together all CCMP players, Estuary interests, the general public, and the media on

an ongoing basis to share progress reports, address challenges, provide public education, and solicit public feedback on

CCMP implementation. Information presented should be appropriate to the San Francisco Bay-Delta Estuary. The
National Estuary Program, under the Clean Water _Act, requiCes participating programs to report to Confess biennially.

The conference would assist in fulfilling this requirement.

When: Be~n in 1994                                                   -

Cost: $75,000 every other year (in addition to staffdme)

Develop andimplement spe ifiC:and taNeted.public educa ion and in ol ement l
hction plans about sh and witdl :resources and ho$to

.... I~nh,tnt " ’ ....... ..... ., thezr.poputatzons and : . :: ..:

ACTION Pl~-3.1

Increase public opportunities to contribute directly to the protection and management offish and wildlife
populations and their habitats within the Estuary.

Who: Friends of the San Francisco Estuary

g/hat: Develop and implement an education program about the introduction of undesirable species to the Estuary and
how they are transported. Presentations should be made to sports clubs, environmental groups, schools, etc., on a regular

basis to educate people about the implications of illegal or unwanted introduction and transport of non-indigenous biota.

Concepts sffch as the impact of new species on native species and possible impact on the ecosystem need to be stressed.

Methods of educating individuals should include signs posted at fishing areas and boating facilities, inclusion of warnings

with boat and fishing/hunting licenses, and public service announcements.

Develop support for citizens’ fish, wildlife, and habitat monitoring programs coordinated by resource agencies: interest

groups, and fish and wildlife associations. Provide for greater public participation in permit review and other actions by
regulatory agencies that affect fish and wildlife and their hal~itats. Org~anize conferences with the g0al of developing a

more coordinated approach to resource protection and management and increasing public involvement in this approach.

Develop and implement an education strategy to address wetlands fi.mctions, values, the Wetlands Management,

Kegulatory, and Watershed Plans, and the need to restore and ’protect wetlands. Targeted audiences should include local
governments, schools, the general public, landowners, and professional, civic, and interest groups.
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l/Vhen: Begin in 1994

Cost: Introduction of non-indigenous species program: $200,000-$300,000 annually for each affected agency; fish and

wildlife.monitoring programs: $250,000 annually; wetlands: $200,000 annually

ACTION PI-3,2

Using government agencies and citizens, promote the continued development of needed citizen monitoring
programs to assist in the restoration and protection of the EstuarT.

FVho: Friends of the San Francisco Estuary

l/Vhat: Kesearch and determine the need for monitoring programs that use volunteers to gather information about the

Estuary’s natural resources. Working with government agencies and knowledgeable interest groups, such as the San
Francisco BayKeeper, Urban Creeks Council, and others, develop volunteer teams interested in helping to monitor the
health of the Estua~r on an ongoing basis. Develop a training program and manual for these volunteers that ensures the

usefulness of their monitoring efforts as a supplement to enforcement agency activities. 1Keview and elzaluate agency and
citizen monitoring efforts and provid~ feedback on effectiveness.

VVhen: Begin in 1993

Cost:Start-up costs for research, volunteer manual, and equipment: $100,000
Annual costs for each program: $50,000

ACTION PI-3.3
Provide opportunities for hands-on citizen action in Estuarl~ restoration activities.

FVho: Friends of the San ~rancisco Estuary

What: Develop, promote, and maintain hands-on activities, such as wetland and creek restoration, recycling activities, and

beach clean ups, to enable citizens, businesses, and constituent groups to participate direcdy in Estuary restoration.

Publish and distribute how-to information on water conservation, source reduction, waste disposal, and other specific

restoration actions. Coordinate distribution with public-private sector outreach and media campaigns.

When: Begin in 1994

Cost: $50,000 annually

ACTION PI-3.4

Assess the need and, if appropriate, develop and organize an Estuary Conservation Corps.

Who: Friends of the San Francisco Estuary

¯ What: tkesearch and determine the need for an Estuary Conservation Corps to assist in Estuary restoration projects. Work

i and cooperate with existing Conservation Corps, interest groups, and government agencies in determining the need for

z an Estuary Corps. Contracts for the Corps’ services may include fence building, wetland restoration, and screening
;" projects. Because of the Corps’ broader public service of job training, the target for self-financing would be 50 percent.

~ l/Vhen: Begin in 1994

: 177

C--091 628
(3-091628



CCMP . JUNE 1993

Cost: Estimated start-up costs for an Estuary Conservation Corps: $600,000 (This would include organization, manage-

ment, and worker-training programs.) ’

j DeVelfipadfxible) ’" ,.;:CO .... .... ’ ......... frosustainable mmunity-based orgamzatwn mework,
:supported by public and.p:rivate funds, for public involvement.and eduC~tlon

~"in~ all    aspects-ofEstuar?, mana2ement ::: .: :/"~ : :: ’-.- ’ :: ’ ............~ :. ~~: : /
~ ......~ .....~2__Z_Z .........: .................~ ........:~_~__z ..................................t ..........................................................................~ ....

ACTION PI-4.1
Develop, plan, and fadtitate the transition from the Estuar£ Pkojeet to a community-based entit£ or entities
that ~ould help gar~ out public involvement ana education ~oals and objectives of the Estuar£ Project and the
CCMP in ~a£s that do not duplicate the ~forts of other

Who: Friends of the San Francisco Estuary

What: Plan and facilitate a smooth transition from the Estuary Project to a community-based entity or entities that wotdd
provide leadership for the continuation and expansion of public involvement in Estuary management, l:<esearch and
develop needed legislation. Continue the Estuary Project’s networking and facilitation functions among constituencies.
Provide organizational and educational support to decision-makers and agencies invtlved in CCMP implementation.

When: By July, 1993, the transition from the Estuary P.roject to a new entity or entities will be complete.

Cost: Depending on where the organization is located (as an independent entity or within an existing agency or

organization), start-up costs will range between $50,000 an4 $100,000.

ACTION PI-4.2
Work to fund and support existing and new public involvement, education, research, and monitoring activities
that seek to fulfill the goals of the CCMP.

Who: Friends of the San Francisco Estuary

What: I~esearch and develop needed legislation. Seek agreements with interest groups and government agencies to perform
or coordinate programs and activities. Programs may include purchase of special license plates for restoring the Estuary.

Explore diverse funding mechanisms, including government grants, special taxes, .agency contracts, business sponsorships,
merchandise development, and foundation support. Memoranda of Understanding, cooperative agreements, grants, or

contracts may include performance of specific tasks, such as producing and distributing a newsletter, organizing training

programs, producing educational materials and activities, and actual restoration.projects (i.e., building fences and levees).

Work cooperatively with other entities to avoid competition for limited funds.

When: Identify funding sources beginning in 1992

Cost: Special brochures or merchandise development costs (T-Shirts, posters, bumper stickers) could be $50,000 to

$100,000, $50,000 annually.
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ACTION PI-4.3

Ensure that a technical/scientific/academic dntity has responsibility to promote scientific research on and
monitoring of the Estuary and provide advice and guidance related to those activities.

Ff’rho: Friends of the San Francisco Estuary

What: "With support £rom government, political, and community leaders, recruit a broad-based scientific and community

interest board. Public representatives must be included. Coordinate and clarify research and monitoring priorities and chan-

nel funds in accordance with these priorities; review and support ]~stuary science. Provide opportunities for scientists and

members of’the interested public to learn ~rom each other, discuss technical information, and how to get ~rom science to

policy. Provide advice on data management, modeling, sampling, and monitoring e~Forts and conduct peer review of’studies.

When: Begin in 1993

Cost: $150,000 armually

The total estimated cost for the Public Involvement and Education Program is $59,450,000.
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ooooooo oooooooooooooooooooo

Goal:
~ Improve the scientific basis for managing natural resources within the Estuary through an effective monitoring and

research program.

?Problem Statement

More than seventy monit,oring and research programs can be identified as ongoing in the Estuary. These efforts are
increasing as the need grows to acquire adequate information for effective management, preservation, and restoration of

the area’s resources and beneficial uses. Despite the large number of monitoring programs in the Estuary, no overall plan

exists for coordinating agency or citizen monitoring. Also, there is no systematic distribution o£the irdormation derived

from monitoring and research to Estuary managers or the public.

"When discussing monitoring needs for the estuaries in the National Estuary Program, confusion often arises between

monitoring ofestuarine conditions (ambient monitoring) and monitoring the effectiveness of the CCMP. Section 320 of

the Clean "Water Act calls for each Management Conference "to monitor the effectiveness of actions taken pursuant to the

Plan .... " Monitoring the CCMP’s effectiveness will involve perio~cally evaluating the success of the Plan’s implementa-

tion and determining whether the actions have resulted in the desired outcomes. This will require compiling data and

infoml, ation from a variety of sources; including ambient monitoring. This "CCMP effectiveness monitoring" should not

be confused with the estuarine monitoring recommendations that are the focus of this chapter.

Managing a resource as complex as the San Francisco Estuary requires a comprehensive understanding of both its

biological resources and of human impacts on its ecol0$Y. This section recommends actions to help foster this level o£
understanding and promote environmentally sound management.

Existing Management Structure

Most of the information in this section is taken directly from the Aquatic Habitat Institute’s report on the "Stares and

Assessment of Selected Monitoring Programs in the San Francisco Estuary" dated March, 1992.
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Monitoring qfphysical, chemical, and biological parameters in San Francisco Bay and the Sacramento-San Joaquin Delta
has been proceeding at different levels of intensity for more than thirty years. Nearly two dozen agencies at the loci,

regional, state, and federal levels sponsor, participate in, and report on the results of monitoring and research projects.

Monitoring and research are carried out in the Estuary as mandated by state and federal law and regulation, as part of

elective state and federal programs to collect background data on riverine and estuarine structure and function, and as
special projects aimed at the description and discovery of basic estuarine dynamics.

M6nitoring programs in San Francisco Bay and the Sacramento-San Joaquin Delta are primarily focused on water quality

and on determining the status of biological resources. The greatest emphasis among monitoring efforts, by far, is the

measurement of physical and chemical water quality characteristics in the northern reach and in the South Bay.

Most monitoring in the Estuary is carried out as part of the Interagency Ecological Studies Program (IESP). The IESP was

initiated in 1971 through a cooperative agreement with the California Department of Water t~esources, the California

Department ofFish and Game, U.S. Bureau of~eclamation, and U.S. Fish and Wildlife Service. More recently, the State
Water P-.esources Control Board, U.S. Geological Survey, U.S. Army Corps of En~neers, and the U.S. Environmental

Protection Agency have joined this coordinated effort. In 1992, the program carried out approximately $10 million of

research and monitoring efforts. Cooperative studies among IESP members have included programs investigating:

1) effects of reduced flow on salinity distribution in the Bay-Delta; 2) primary production in the entrapment zone;

3) success of striped bass production in the Bay-Delta; 4) concentrations of chemical pollutants throughout the Estuary;

5) abundances of benthic and pelagic invertebrate populations that serve as food for important fishes; and 6) circulation
and stratification patterns in the South Bay and their effects on sediment transport.

Biological sampling and analyses have concentrated on species Of commercial and recreational value, particularly s ,t~iped

bass and Chinook salmon. Other species of importance have received less attention in terms of specific monitoring, and

much information regarding these species and their functions in the Estuary has been collected in the course of striped bass

studies. 1Kelatively few monito,ring programs have been carried out to ascertain the status of birds, mammals, and plants in
the Estuary; nonetheless, these programs are active and have made significant contributions to our understa~nding

concerning these resources and their responses to ongoing changes in the Estuary system.

Many monitoring programs are currently under revie.w as to their objectives, design, and execution. IESP members have
undertaken an intensive internal review of the efficacy of many of their S uisun Bay and Delta programs. The results of

these reviews and revisions have suggested that an increased emphasis on regional monitoring would result in more
efficient use of funds, better program design, and more meaningful data.

Other state and federal agencies and authorities conduct monitoring and research programs that are complementary to tlxe

programs carried out under the Interagency Ecological Studies Program (IESP). The San Francisco Bay l%egional Water
Quality Control Board (SFBP..WQCB) has recently initiated a pilot program for regional monitoring of pollutants in the

Bay and Delta. The objectives of the pilot program are, in part, to gather data on baseline chemical parameters related to

water and sediment quality.

Recommended Approach

The SFEP recommends the formation of an entity to be responsible for coordinating and integrating research and
monitoring in the Estuary. This new entity will also report on findings and ensure that the information is available to

resource and regulatory managers and to the public.
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Research and Monitoring Recommendations

[estffari    e e nh:. im ita e for ;  he improved; : :ordihati’Oh and" ’ ¯ i

ACTION RM-I.I
EstaM~s~ and o~erate a $an Erands~o Estua~ne Inst£tute~or resear& on and monitoring o~and use, ~ologica~
resources, ~ow regime, ~M~utanm, and dredging a~d waterwW mod~cat~on.

Who: Aquatic Habitat Institute, San Francisco Bay P,_egional Water Quality Control Board, academic institutions, and

other agencies as necessary

What: Establish a centralized institute for research and monitoring in the Estuary. Such an institute should coordinate

research and monitoring, promote coordination and interaction among agency and academic researchers, and could house
research and monitoring programs of various ~gencies or universities.

This institute will:

1.Oversee the implementation of the P..egion~ Monitoring Strategy;

2.Provide advice for individuals or institutions performing needed research;

3.Provide the linkage between science and resource agency management;

4. Coordinate multidisciplinary teams of scientists and technicians to perform complicated or large studies;

5. Develop a long-term research plan for the Estuary;

6. Evaluate the health of the Estuary and make the linkage between observed degradation and causes; and

7. Periodically report to the academic community, agencies, and the public on the results of research, monitoring, and
other special studies conducted in the Estuary.

When: Immediately

Cost: $13 million estimated total ($13 million state)

ACTION RM-I.2
Provide a long-term administrative home and regular funding for the Research Enhancement Program (REP).

Who: Interagency E~ological Studies Program (IESP), San Francisco Estuarine Institute (SFEI), Aquatic Habitat Institute,
the University of California, Stanford University, and other pubhc and private academic institutions

What: Increase academic and agency involvement in estuarine research by providing a long-term administrative home for

the P,_EP, which will include regular funding and contracting mechanisms. The SFEI could provide such a service for this

program. The R_EP, established by IESP and co-sponsored by SFEP, should be continued in order to fund needed basic
and applied research on the Estuary.
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l/Vhen: Immediately

Cost: $900,000 estimated total ($900,000 state)

Ob ective RM-2

Effectiuely rn.onitor an~dconduct.research on.flow.regime,.pollut4nts...,.~d(~dging "
¯ and waterway modification, fshand other aquatic, resources;iwildI~i; wetlands,,
and land use within the boundaries ~ the_Estuary, using new:.and:existin£ -

. facilities, programs, agencies,~ and publicinuoluement groups.~_2_.__~_ ..........." " .......... ¯ ...... :    ,, " : ~ .. ,. i. . ,_:__2___i

ACTION RM-2.1

Develop and implement the Regional Monitoring Strategy, which wilt integrate and expand on existing efforts
and eventualll~ be part of a comprehensive Regional Monitoring Program.

Who: Interagency Ecological Studies Program, Association o£Bay Area Governments, Aquatic Habitat Institute, and San

Francisco Estuarine Institute, in coordination with many other Estuary organizations CU.S. Geological Survey, U.S. Fish

and Wildlife Service, California Department offish and Game, State Water 1Lesources Control Board, 1Legional Water
Quality Control Boards, and other public and private organizations)

What: Establish a comprehensive monitoring program that follows the 1Legional Monitoring Strategy. Ensure that this

information is available at a centra! location to decision=makers, the research coirmaunity, and the public, tLesearch and

monitoring programs should fit tightly into the 1Legional Monitoring Strategy that emphasizes the recovery and long-tei’m
survival o£desirable species. The program should:

1. Establish long-term, Estuary-wide monitoring for phytoplankton, zooplankton, benthos, fish, migratory and resident

birds, mammals, and other species as necessary. The program shall be coordinated with and the results analyzed in relation

to all other relevant environmental measures;

¯
2. Create a standardized data base ofbathymetric data and habitat classification for use in hydrodynamic models and mass

¯ balance equations; ;

3. Create and maintain over the long-term an array of"index" water column/benthic stations with a modest sampling
regime of physical, chemical, and biological measurements to quantify year-t~-year variability and long-term trends;

4. Through intensive studies with periodic follow-up as necessary, establish mass balances for key chemical pollutants or

groups of pollutants, including measurement of their sources and their accumulation or disappearance in terms of the
relevant physical, chemical, or biological process. Maintain awareness of new pollutants and new methods of measurement;

5. P,.efine aad extend the analysis o£the amounts and relative importance of organic carbon sources and sinks for the
Estuary. The results shall be made available and analyzed in the context of other data obtained under the Program; and

6. Expand, coordinate, and standardize the existing biological and chemical monitoring program (of the Department of
Fish and Game) for toxics, initially including, but not restricted to, the use ofbioassays with larval striped bass and

opossum shrimp.
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Public education is another important aspect of the estuarine monitoring program. Up-to-date information will be

provided to the ~.stuary’s public information programs. Working cooperatively with existing volunteer monitoring

programs, the estuarine monitoring program will assist in creating new cidzen monitoring programs, with professional

training and quality assurance provided as necessary. This will contribute to our knowledge of the health and status of the

region’s streams, wetlands, and wildlife.

Iff2hen: In-m~ediately

Cost: $292,570,000 estimated total ($4.2 million federal and $288,370,000 state)

The total estimated cost for the P,.esearch and Monitoring Program is $306,470,000..
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Introduction

The Comprehensive Conservation and Management Plan (CCMP) presents a blueprint to restore, maintain, and protect

the San Francisco Bay-Delta Estuary’s natural resources. The CCMP is the f~rst comprehensive plan aimed at improving

resource protection throughout the entire Bay-Delta Estuary. And, just as designing a blueprint is, the first step in building

a home, completing the CCMP is the first phase in improving our efforts to restore and protect the Estuary.

Implementation is the key to the~Plan’s success. Its recommended actions must be carried out, which wil! require ongoing

commitment from the entiffes responsible for implementation. Some actions can be.implemented by existing agencies

under existing authority. Other actions can be implemented under existing authority, but will require additional resources.

Some actions call for changes in federal or state legislation.                           .,

The cornerstones of effective implementation are:

N Early implementation efforts;
N An organizational structure that will promote a continued partnership and that will sustain commitments to

implementation;

~ A strateg-y for implementation;

N A means to monitor the effectiveness of the Plan’s actions; and

N A way to ensure broad pub..lic support for and involvement in realizing the Plan’s goals.

These aspects of implementation wi!l be critical to fulfilling the .,CCMP’s stated vision.

Early Implementation Efforts

To promote the implementation of actions needed to restore and protect estuarine resources, the Nationa! Estuary

Program has encouraged estuary projects to carry out actions prior to the completion and adoption of CCMPs. The San
Francisco Estuary Project has achieved early implementation through various means, including demonstration projects.

Demonstration projects, which are scaled-down versions of CCMP actions, are intended to test the cost and effectiveness

of solutions to priority problems. Demonstration projects also encourage agencies, businesses, environmentalists, and other

groups to begin implementation.

In 1992, the Estuary Project sponsored a network of demonstration projects that use various approaches to watershed

protection, recognizing that such approaches will be key mechanisms for implementing other CCMP actions. This
network of nine projects will: 1) improve environmental conditions; 2) institutionalize management arrangements ~or

CCMP implementation; 3) enhange coordination and technical transfer of current watershed management efforts; and
4) encourage increased public and private efforts to cooperatively protect critical estuarine resources.

The projects involve:

Evaluating aquatic and riparian resources for inclusion in a system of stream preserves;
Supporting efforts to improve monitoring and research;

¯
Using Geographic Information System capabilities to improve resource management;
Improving grazing management to minimize impacts;
Encouraging citizen monitoring of streams in ~anta Clara County;

Promoting institutional arrangements to improve watershed management;

Promoting erosion control on vineyards damaged by phylloxera;
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~ Promoting habitat restoration at the Cosumnes Ikiver Preserve; and

N Developing improved ~griculmral management methods.

FOver the past five years, the Estuary Project has funded other demonstration projects to:

~ Enhance and restore five wetland areas in San Francisco Bay;

~ Evaluate the effectiveness of constructed wetlands designed to trap stormwater pollutants;

[] Develop management practices to control pollutant runoff at gasoline fueling stations;

[] Create an opportunity to reuse dredged material;

[] Prepare model ordinances for local wetlands protection; and

¯ ~I Develop a wasteload allocation for South San Francisco Bay.

Implementation Oversight Structure

The federal Clean Water Act directs participants in the National Estuary Program to "develop plans for the coordinated

implementation of the [CCMP] by the states as well as federal and local agencies participating in the confer6nce; [and to]

monitor the effectiveness of actions taken pursuant to the plan..."

The recommendations in this CCMP will require action from most of the resource management and environmental
regulatory authorities that have jurisdiction in tl~e San Francisco Bay-Delta Estuary. To be effective, these implementation

efforts must be closely integrated and coordinated among the variety of public, private, local, state, and federal
organizations responsible for managing the Estuary.

Therefore, the Management Committee proposed an implementation structure that will be committed to carrying out the
actions in the CCMP and will be responsible for overseeing and coordinating implementation activities. This structure

reflects the alliance amon~ the public, the environmental community, industry, and the many levels of government that

~ carry out this Plan.

To develop an implementation structure, the Management Committee first established goals that reflect its desire to create
a structure that ~ support efficient implementation and productive public participation in decision making. The

implementation structure should:

1.Promote a continuous federal/state/local/private/public partnership in protection and restoration activities;

2.Provide effective public involvement in decision making;

3.Promote an efficient process for decision making consistent with number 2 above;

4.Promote efficient coordination of CCMP implementation;

5.Promote scientific credibility; and

6. Ensure high-level pohtical/governmental commitment.
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SUBCOMMITTEES "~V O RKI N G GROUPS

The Executive Council ~11 have primary responsibility for implementing the CCMP~ The Implementation Committee
will coordinate implementation activities under the broad policy direction of the Executive Council. The Impl~mentation

Q0mmittee will COnVene subcommittees and working groups as necessary.

Friends of the San Francisco Estuary will implement the CCMP’s Public Involvement and Education Program and will

provide public review and involvement in overall CCMP implementation. The Science/Technica! Committee will ensure

that the CCMP’s 1Kesearch and Monitoring Program is carried out and will provide technical support for implementation
activities.

The Individual F.lements of the Implementation Structure

The Executive Council

The Executive Council wil!:

!. ’Provide broad policy direction;

2. Approve priorities for CCMP implementation;

3. Approve CCMP workplans and budgets (for federal and non-federal fundi ;

4. Seek and develop funding sources to carry out the CCMP;

5. Act as a clearinghouse for funding sources;

6. Obtain and direct internal resources for CCMP implementation;

7. Seek changes in legal authorities as necessary for implementation; and

8. Approve CCMP changes that further the goals of the CCMP.
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The Management Committee approved by vote the following composition for the Executive Council:

[] l~egional 7kdministrator, U.S. Environmental Pzotection Agehcy, I~.egion IX;

[] ~l~egional Director, U.S. Fish and Wildlife Service, Keg-ion I;
[] Secretary, Califomii Environmental Protection Agency;

[] Secretary, California Ikesources2kgency; and

~ A. Local Elected Official (to be jointly selected by the Association of Bay Area Governments and the Sacramento

Council of Governments).

T̄he Implementation Committee

The Implementation Committee will:

i. Coordinate implementation activities of responsible entities;

2. Obtain commimaents from all sectors implementing CCMP actions;

3. Identify barriers to CCMP implementation;

4. Develop remedies that remove barriers to implementing the actions;

5. Assure that plans ide.ntified in the CCMP are developed by responsible entities;

6. P,,ecommend changes to the CCMP to the ExecUtive Council through a joint meeting with Friends of the

San Francisco Estuary;

7. Develop CCMP workplans and budgets for Executive Council approval;

8. P,,ecommend broad priorities for CCMP implementation;

9. Identify and seek changes in legal authorities in conjunction with the Executive Council, as necessary for

implementation; and

10. Develop policies for approval by the Executive Council.

The Implementation Committee will have 20’25 members and will be composed o~

[] Keg local, state, and federal government representatives;
[] Three environmental/conservation representatives (to be selected by the current environmental/conservation

representatives on the Management Committee);

[] Three business/water/discharger representatives (to be selected by the current business/water/discharger representatives

on the Management Committee); and
[] One fishery representative (to be selected by the current fishery representatives on the Management Committee).
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Friends of the San Francisco Estuary (Friends)

F~nds of the San Francisco Estuary will:

1. Provide a public involvement and review function to the Executive Council regarding CCMP implementation;

2. 1Kecommend changes to the CCMP to the Executive Council through a joint meeting with the
Implementation Committee;

3. Function as a watchdog and advocate for implementation o£ the CCMP;

4. Ensure that the Public Involvement and Education portion of the CCMP is carried out; and

5. !(ecommend legislative changes to the Executive Council and Implementation Committee.

Friends will include representatives from the following groups.

~1 Local government/civic;

[] Environmental/conservation;

N Business/water/discharger; and

~ State/federal agencies.

Science/Technical Review Committee (~an Francisco Estuarine Institute)

’ The San Francisco Estuarine Institute will provide the scientific and technical review function for CCMP implementation.

The San Francisco ’Estuarine I.nstitute (SFEI) will receive funding from many sources and carry out. many activities.
Consistent with this, SFEI will have its own board composition.

With respect to the CCMP, the SFEI will:

1. C~ry out the Regional Monitoring Strategy (RMS);

2. Coordinate and implement the 1Kesearch and Monitoring portion of the CCMP;

3. Provide technical support for CCMP implementation activities;

4. Alert the Implementation Committee to new scientific data related to CCMP implementation; and

5. P,.ecommend changes to regional monitoring.

Composition:

1.Eight Member Board of Directors:
,.~ 1Kegional Administrator, U.S. Environmental Protection Agency, tkegion IX
N Secretary, California l~esources Agency

~ Secretary, .California Environmental Protection~Agency
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Four elected from among the membership of the SFEI Policy Advisory Panel (two representing the regnlated

community, local government/special districts, and two representing conservation and recreation)
One ex, ofl~cio member from the Technical Advisory Panel

2. Policy Advisory Panel:

~1 Ten govenm~ental members

N Twelve non-governmental members

3. Technical Advisory Panel
a~ Up to twenty researchers from universities, agencies, and other private or public organizations

Preliminary Implementation Strategy

Successful implementation of the CCMP hinges on the will and ability of public and private entities to carry out its

recommended actions. To supplement information contained in the CCMP and to facilitate its implementation, SFEP
staffand state and federal agency persormel have developed a Preliminary Implementation Strategy {’Preliminary Strategy).

The Preliminary Strategy details the current and projected involvement required o£implementing agencies. Based upon the¯
priorities and schedules provided by federal and stat~ ~gencies, the Preliminary Strategy establishes categories for CCMP

actions. It lists potential financial resources available to implement the actions, presents po~tential ways to generate revenues

to finance actions, and identifies actions that will require additional resources, new moneys, and/or new authorities before

they can be implemented. It is anticipated that the members of the implementation oversight structure will use the

Preliminary Strategy to develop a more complete implementation program.

This section of the Implementation Chapter provides an overview of the more detailed Preliminary Implementation Strategy.

Included in this section are’discussions of."

aa The level of agency involvement with CCMP actions;

[] Some of the projected costs of the proposed activities;

~ Potential sources for generating revenue;

N A mechanism for allocating resources (the Estuary Investment Fund); and
~ Financial incentives.

Levels of Implementation

Many actions within the CCMP will require the participation of public sector agencies. SFEP staff contacted all state and
federal agencies listed as implementing agencies to determine their ability to implement the CCMP, the projected cost,

and their current and projected level of involvement with implementation of CCMP actions.

According to agency personnel, many CCMP actions are already in progress. Many others could be implemented through

a re-direction of funds or with existing funds. Therefore, a critical aspect of this Preliminary Strategy focuses or£ improving

interagency coordination and on re-directing existing resources.

For example, the San Francisco Bay P..egional Water Quality Control Board is already re-directing funds. Fees charged
to dischargers that were used to monitor discharger locations have been reallocated to programs designed to monitor thee

overall health of the Estuary. The Central Valley R.egional Water Quality Control Board is also considering a similar

re:direction of discharger fees. Other opportunities may exist to re-direct funds into more urgent or effective programs

within agencies.
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Costs of Implementing the CC1VIP

To develop costs, staff contacted state and federal agencies listed as implementing entities within the CCMP. The agencies

provided a projected cost for performing the given action. Some costs are shown in ranges or are tied to other actions or
programs within the CCMP. All cost figures contained within the CCMP represent direc~ costs, i.e., costs directly ~

associated with implementing the action, such as labor or equipment.

Staff were unable to determine costs to local agencies due to the many different entities involved in Estuary management.
(The majority of actions that call for local agency involvement are in the Water Use and Lar~d Use P.ro~ox~s. The Land

Use Program recognizes that local government will need financial assistance to undertake certain CCMP actions. There-
fore., several Land Use actions specifically address this financial need.) Costs to private entities have also not been determined.

To be implemented, some actions within the CCMP will require significant capital investment. P0r example, fish screens

improvements for the state and federal water projects in the Delta are estimated to cost $30 million (see Aquatic
iKesources Acdon 4.5). Control measures to reduce pollutant urSan mnoffcould cost upwards of $36 million (see

Pollution Prevention Action 2.4). The cost of purchasing refuge lands for wildlife protection is estimated at $237 million

(see Wildlife Action 1.2). Costs for public involvement and education programs could.range between $1 anH $4 mi!lion

annually (see Public Involvement and Education Program). Th~ estimated COSt f.or impl?~enting a!~_.rCCMP ac¢on~s

(excluding Aquatic Kesources Program) is $1,588,809~00O, ba.sed, on projec~ted tyce~ty=y.e~ Costs,...

Developing Revenues for the CCM-P

The goal of the Preliminary~Implementation Strategy is to identify sources or potential sources of funding for each action.

~The Preliminary Strategy also suggests a possible source of funding or potential new funding mechanisms to fill gaps where
funding is either insufficient or unavailable.

Proposed funding sources are expected to meet the follbwing criteria:

To provide equity, there must be a correlation between the people or groups that are providing the funds and the people
who are either causing the problem being addressed or who will benefit from the action.

[] Efficiency

To promote efficiency, the amount it costs to raise funds from a given revenue source must be appropriate to the quantity

of funds being raised. In addition, the revenue source must be capable of raising the funds required in a timely fashion.

Revenue Sources

Based.on the criteria of equity and efficiency, the most promising revenue sources identified by the Planning
Subcommittee and analyzed by outside financial consultants are discussed below.

N Water Diversion Fee

This would involve a flat-rate surcharge On all waters diverted from the Central Valley water systems. For example, in a

normal year, approximately sixteen million acre-feet are diverted. A surcharge orS1 per acre-foot would produce about

$16 million per year. This source of revenue could be used to implement water-related CCMP actions, such as fish
screens, pollution abatement, or water reclamation.
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[] 1Leal Estate Transfer Surcharge

This would involve a charge to the ~’oss value of real estate sold in the twelve Estuary counties. It would be adrrdnistered

as a part of the existing real estate transfer fee charged at the county level The averag~ dollar value of real estate trans- ¯
ferred and subject to the existing fee in the twelve-county area is approximately $70 billion per year.

For example, a rate of $.0003 per $1,000 transferred would produce a stream of revenues of approximately $21 million
per year. At this rate, the surcharge would amount to $60 on a home sale of $200,000. This source of revenues could be

applied to the land-based CCMP actions, such as wetlands acquisition, wildlife habitat acquisition or restoration, and

on-land disposal of dredged materials for habitat construction or restoration..

[] Urban Water Users’ Surcharge

This source would apply a charge to those water districts with a large base of urban customers in the twelve-county region.

With approximately 2.5 million acre-feet going to urban users, the surcharge would be relatively small compared to other

existing charges. For example, a charge of $4 per acre-foot per year would produce a revenue stream ors10 million per

year. At this rate, the average family would pay approximately $4 per year. This source of revenue could be apphed to

urban area-related CCMP actions, such as ston-nwater management, pollution control, and public involvement pro~ams.

[] Pollution Discharge Surcharge

This would apply a surcharge to all holders of National Pollutant Discharge Elimination System (N-PDES) permits in the

twelve-county Bay-Delta region. This permit allows the holder to discharge wastewater into the Estuary. The surcharge

would be in addition to fees that each permit holder already pays. This surcharge could be a fiat amount for each permit

holder or could be based on the quantity of discharge. Because there are only 301 NPDES permit holders in the Bay~Delta

region, a new discharge fee would probably not generate substantial revenues relative to the other sources discussed above.

The Preliminary Implementation Strate2y provides a more detailed analysis of these potential sources of revenue.

CapitalProjects

For large capital cost actions, public borrowing can be a means of providing funds for both public and private sector

actions. 7fhis could involve the use of existing borrowing authorities or new bond measures designed in part to address

CCMP costs that may still require a funding source. Inventories should be conducted to identify local, regional, and state

borrowing capacity that has been approved by the voters but has not yet been expended. Such funds may be suitable for

~CMP implementation.

Estuary Investment Fund

One potential funding mechanism identified in the Preliminary Implementation Strategy is the establishment of an Estuary

Inves ~tin~ ent Fund (Fund), which would allow funds to be accumulated and directed to certain uses as appropriate to CCMP

requirements. The Fund could provide a mechanism for the financial management necessary to implement the CCMP.

For example, a governmental entity or private sector firm could obtain funds (grants, loans, etc.) from the Fund to assist in

implementing an action in the CCMP.

Tile Estuary Investment Fund would operate as a coordinating vehicle. It would ensure that financing of CCMP projects

occurs in a systematic manner. This coordinating role could ensure that: a) funds flow to projects in the amount necessary

and in a timely fashion; b) alternative funding sources have been evaluated, and funds are actually needed for the requested

project (i.e., as compared to using other types of incentives or an existing program); c) overlaps and duplication are

minimized among the many units of government and private sector organizations; and d) other expenditures in the

Estuary area that are not part of implementing the CCMP are consistent with the CCMP.
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In another role, the Fund could operate as a source of funds to fill gaps between other sources of funds and the funds

needed to carry out CCMP actions. Funds could be provided as grants, cost sharing, or loans, depending upon the project
and the criteria for financial support. Enabling legislation or initiative language may be required to institute the Fund.

Financial Incentives to Encourage Private Sector Implementation of the CCMP

In recent years, there has been growing interest in pursuing "nonconventional" policies to encourage private sector
actions that protect and enhance environmental quality. This is not to suggest that more conventional command and

contro! technolo~es are no longer appropriate. However, in certain situations, alternative approaches may lead to better

results. Pot example, in some instances, conventional regulations discourage the private sector from using technoldgies
that provide greater levels of control because no financial incentives exist that encourage businesses and industries to

exceed their control targets.

The private sector can help carry out many CCMP actions. In some cases, it can implement these actions without any
further assistance or regulation. In oth~r instances, the private sector may need technical or financial assistance to

implement the actions.

The CCMP describes private sector incentives that either create a revenue source that could be used to finance the

CCMP or that achieve CCMP objectives without additional governmental spending. Examples include developing an

improved program to provide tax incentives that would encourage landowners to preserve wetlands in perpetuity or

assisting private sector groups in developing the most effective joint-ventures with water pollution abatement programs.

The government could assi.st private sector actions by providing some type of financial assistance (such as grants, cost-
sharing, or low-cost loans) that would initiate the action. Fines and penalties could be used as disincentives to discourage

unwanted behavior.

The implementing endty shou,ld work closely with the private sector to idendfy opportunities for creative incentives and
for removing barriers that might be preventing CCMP implementation. Industries and businesses affected directly or

indirectly by CCMP implementation should be included in the process to determine the most efficient and cost-effective

method for carrying out the Plan.

Regional Monitoring

In the San Francisco Bay-Delta Estuary, monitoring includes the collection of environmental information, such as the

number and health of the fish residing in the Estuary, the quality and quantity of fresh water flowing into the Estuary

system, and the types and amounts ofpollutants. Currently, more than seventy Estuary monitoring programs are being
conducted for a number of diverse applications--each with different design, sampling, analysis, and data reduction

requirements. The limited scope of some monitoring programs makes it difficult to compare results between different
studies. In addition, programs are sometimes poorly linked and lack a coordinated Estuarywide approach.

To assist in coordinating research and monitoring programs, the San Francisco Estuary Project has fostered the develop-

ment of a Regional Monitoring Strategy (Monitoring Strategy). Project staff have worked with representatives of government
agencies and scientific institutions to establish the Monitoring Strategy, which fulfills an action recommended in the

CCMP’s 1Kesearch and Monitoring Program.

Implementation of the Monitoring Strategy will strengthen the Estuary Project’s continuing effort to promote environ-
mentally sound management of the Bay and Delta by improving the ability to define human-induced stresses on the

Estuary, helping to assess the effectiveness of current Estuary management, and monitoring the long-term health of the
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Estuary. The Monitoring Strategy will also aid in identifying overlapping program elements and areas not being adequately
examined. As new programs are instituted by legislation or regulatory requirements, the ll/Ionitoring Strategy will provide a
’framework for integration and implementation of these programs in the most efficient and useful manner.

The Regional Monitoring Strategy is centered around the five key management issues initially identified by the SFEP
Management Conference and addressed in the CCMP. These are:

~ Increased pollutants;
[] Increased dredging and waterway modification;
[] Declir~e of biological resources;
[] Intensified land ’use; and
[] Freshwater diversion and altered flow regime.

The primary purposes of the Regional Monitoring Strategy are to:

[] Provide information to assess the effectiveness of management actions that have been taken to improve conditions in
the Estuary and to protect its resources; and’

[] Evaluate the ecological "health" of the Estuary and enhance scientific understanding of" the ecosystem.

Development o£ the Regional Monitoring Strategy
The Monitoring Strategy builds on the information presented in the Status and Trends Keports, which describe the
ecological problems of.the Estuary and identify information needs. The Monitoring Strategy specifies monitoring objectives
for each management issue. Because several methods were"used to develop these objectives, differences are evident in
both their level of detail and their breadth.

The.Project l~eld technic~ workshops specifically to develop monitoring objectives for three of the management issues:
increased pollutants, dredging and waterway modification, and wetlands. The format, number, and technical background
of participants varied in all workshops, but a common purpose was tO build upon the work presented in the Status and
Trends Keports and to define monitoring objectives and corresponding monitoring variables.

The Project also sponsored a series of four workshops to evaluate the responses of estuarine biota and habitats to various
conditions of salinity and flow. Through these workshops, participants identified monitoring needs for the management
issue of freshwater diversion and altered flow regime. The Interagency Ecological Study Program (IESP) is currently
revising its existing monitoring program. This program will form the basis of much of the aquatic resources monitoring
efforts in the Estuary.

For the most part, the monitoring objectives presented in the MonitoringStrategy are defined in terms of existing
conditions in the Estuary. The intent of these objectives is to detect the direction and magnitude of change from existing
conditions. The long-term challenge must be to restore and maintain conditions in the Estuary that will support healthy
fish and wildlife populations.

To accomplish this, a regional monitoring program developed from the Monitoring Strategy must, at some point, specify
ecological qbjectives (or assessment endpoints) and corresponding mcmitoring variables. Setting these ecological objectives
is a risk management task that involves defining reference conditions, as well as balancing costs and ecological risks.
E .xisting water quality criteria and proposed sediment criteria are examples of ecological .objectives that can be used in a
regional monito.ring program. Similar ecological objectives (or assessment endpoints) must be developed for aquatic
resources, wetlands, land use, and other monitoring program elements.
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Because these endpoints have not been defined, their specification for a regional monitoring program represents a long-
term challenge. The Monitoring Strategy provides a starting point for discussion between the technical experts and resource

managers on the selection of tEreshol& or endpoints, as well as l’evets of change that must be detected by a regional

monitoring program to guide management decisions.

Principles Upon Which the Monitoring Strategy is Based
Seven fundamental principles define the purpose 0fthe monitoring effort, the relationship between monitoring and

research, and the shor~- and long-term goals of the monitoring effort in the San Francisco Bay-Delta Estuary. These

principles also determine the nature and scope of the proposed lk.egional Monitoring Program.

1. Monitoring is focused on the development of data that will provide information on status and trends in the Estuary.
While there is a need for basic research in the Estuary, the goal of the proposed monitoiing program is to provide

fundamental information describing the current status and trends of specified habitats and resources. Measurement

variables are limited to those that are easily interpretable.

2. There must be a commitment to the development of an integrated program..

The 1Kegionat Monitoring Program must incorporate existing and planned monitoring efforts (or elements from these
programs) to minimize duplication of effort, maximize the development of essential information, and reduce the cost of

the monitoring effort.    ,

The Regional Monitoring Stra.tegy will facilitate the adoption of standard protocols for sampling, analytical procedures, and
quality assurance/quality control (QA/QC) methods. To ensure that the data collected by different groups participating in

the monitoring program are directly comparable, perfof}nance-based, standardized sampling, analytical, and QA/QC

protocols must be employed.

The standardization and coordination of existing sampling efforts amotig local, state, and federal agencies will allow

long-term sharing and use of all data collected as part of the 1Kegional Monitoring Program.

3. A data and information plan must be developed to ensure access to ~ssential information.

Historical monitoring data from the Estuary are not readily available, and essential quality assurance information necessary
to evaluate the comparability of data sets is often not preserved. A data and information management system must be

developed to ensure access to monitoring data.

4. A coordinating entity must be created to manage regional monitoring.

During the R.egional Monitoring Workshop in October of 1991, participants a~eed that an entity is needed to coordinate

regional monitoring an.d research. The entity would also act as a "clearinghouse" for data and information collected by the
various agencies and organizations performing monitoring in the Estuary. The CCMP also recommen& the establishment

of such an entity. Therefore, the Monitorii~g Strategy proposes that the San Francisco Estuarine Institute serve as this
coordinating entity.

5. A complementary spe.cial studies (or research) program is needed because regional monitoring alone will not provide
insights into cause-and-effect relationships among human actions and environmental responses.

198

C--09  649
C-091649



IMPLEMENTATION

The special studies program will assist regional scientists in their interpretation of monitoring information and will link
effedts with their most probable causes. Then managers can target specific remedial and preventive actions that will have.

the most beneficial environmental effects. In addition, scientists and managers.periodically have the need to investigate
new potential problems (and solutions) that require short-term, intensive, and immediate study ....

6. A regional assessment of the monitoring data is needed to determine the ecological health’ 0fthe Estuar~i ’.

Every year, an annual report should be developed from a£ interpretation of the most current monitoring data. Scientisfs

and managers should decide upon a suite of diagnostic indicators that will provide the entire cornmunity with an
instantaneous picture of the overall status of the Estuary’s physical, ckemical, and biological resources. %;o accomplish thisi

interpretation plans must be prepared concurrendy with the development of the various technical.protocols.

7. A successful monitoring program for the San Francisco Bay-Delta Estuary mast have the a~tive participatiof[ 0fthe

managers and scientists at all the key agencies, organizations, private enterprises, and the public.

A comprehensive monitoring program can only be accomphshed by the involvement and cooperation of the myriad
agencies and organizations currently performing or overseeing the monitoring in the Estuary. The managers and scientist~

must periodically review the goals and technical merits of programs with the valued and needed input of the public. ¯.

Monitoring Progr~.am Evaluation.

One of the most important steps in the desig-n of a monitoring program is providing for evaluation of expected perfor-
mance. Without this evaluation, there is a risk of either collecting and analyzing too few samples to detect ’statistically

significant temporal/spatial trends or analyzing an excessivd number of samples. Therefore, the Monitoring Strategy s~ts

forth design specifications that can be used in co@dnction with historical data to evaluate the expected performance of

alternative monitoring designs.

Resolving Oyerlaps and Gaps in Monitoring Efforts and Information Needs
Overlaps and gaps in data have arisen because monitoring programs were developed to fill the specific information needs

of a particular agency in a particular part of the Estuary. The iKegional Monitoring Progr~ must integrate, coordinate,

and consistently collect physical, chemical, and biological data at defined locations on defined synchronous Schedules using
standard, performance-based protocols. This approach will:

[] 1Keduce duplication in sampling efforts;

[] Fi!l data gaps due to incomparable methods and timing of sampling;

[] Increase the efficiency of collecting, checking, and sordng data;

[] Facilitate the time and cost of sharing and analyzing data; and

[] Allow testing of meaning-ful correlation among several parameters measured over time.

The Role of Special Studies

To solve problems identified in the Estuary, monitoring and special study (research) efforts must be integrated and
coordinated toward a common goal. Special studies can provide information essential to understanding the Estuary and its

associated watersheds and for developing management options for the long-term protection of the Estuary.

The role of special studies related to monitoring is two-fold. First, it is to provide specific information necessary to .make
interpretations of changes and relationships observed in the descriptive monitoring data. Secon.d, special studies must

provide specific information that is critical in delineating cause-and-effect relationships when monitoring ~nd other data

indicate that adverse changes are occurring. Currently, there is sufficient circumstantial evidence from ongoing

monitoring to begin focusing specific specia~ studies.
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Special study priorities must be established early. Otherwise, special studies will consist of an unfocnsed and fragmented

pattern of agency-sponsored, short-term contract project~. The Regional Monitoring Strategy therefore recommends that first

priority be given to filling data gaps needed to make accurate assessments of the status of habitats and resources, to understand
cause-and-effect relationships, and to adequately detect and i~terpret changes observed in the regional monitoring data.

Data and Information Management
Development of a data and ini--ormation management s~xategy is a key undertaking in the development of a regional

monitoring program. The plan for submitting, checking, sorting, updating, re~rieving, analyzing, and reporting data is as

important to the success of the program as is collecting the data. The need to assimilate, integrate, and disseminate imCor-

mation gathered during the characterization process, as well as i~om future monitoring efforts, reqnixes the development
of a sound, comprehensive data and information management component.

:Education and Public Outrea~9h
While volunteer programs to monitor natural resources have been in practice for some time, they have only recently

come to the fore in agency monitoring and public outreach. Citizen monitoring has also become a focus of the San

Francisco Estuary Project and is addressed in other sections of the CCMP. The Public Involvement and ]Education

Program recommends increased support of citizen monitoring programs, agency involvement in citizens’ monitoring, and
overall expansion o£public involvement in the monitoring process. (See the Public Involvement and Education Program

for more details.)

The Regional Monitorin2 Strategy recommends that CCMP actions regarding citizen monitoring be adopted and imple-
mented as soon as possible..Citizen monitoring programs represent an excellent and largely untapped source of

information and can greatly enhance agency efforts.

For additional detail, please refer to the separate Re~iond Monitorin~ Strategy.

Public Inuoluement

Public participation has been essential to all aspects of the San Francisco Estuary Project since the Project began more than

five years ago. More than one hundred people representing a variety of interests have been directly involved in the
cooperative ~ffort to develop the CCMP.

These community leaders have identified critical areas of concern, determined the scope of scientific studies, developed

policies and recommendations for c6rrective action, and formed a structure for overseeing implementation of the Plan.

Together, they have created a new vision for the San Francisco Estuary, with goals, objectives, and specific actions to

restore and preserve its health and productivity.

R.ecognizing the importance of the public’s involvement in caring for the Estuary, the Project created educational
materials to focus public attention on the Estuary’s problems and promote informed activism. The Project encouraged

citizen volunteers to participate in hands-on activities to restore and protect the Estuary.

As the Project moves into the implementation phase, it will be essential to continue this unique public/private

partnership. New opportunities will be created for the public to become more actively involved in policy making,

management, protection, and restoration of the San Francisco Estuary and to participate directly in the oversight of
CCMP implementation.
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The public must come to realize the importance of this magnificent F.stuary and choose to become personally involved in

its protection. Orfly then will people fully embrace the Plan, then actively promote it, use it, enforce it, watchdog it,
invest in it, finance its continuance, and ensure its ultimate success.

The actions recommended in the Public Involvement and Education Program will bu_iId public awareness of and

appreciation for the m~n~¢ beneficial uses of the Estuary. In turn, the public will build support for CCMP actions that
ensure the Estuary’s restoration and continued protection. The Pubhc Involvement and Education Program also hnks

concerned members of the public and policy-makers and assists those generating information about the San Francisc6

~.stuary in providing news and data to the general public.

Friends of the San Francisco Estuary (Friends) wi!l implement the CCMP by:

1. Ensuring that the activities recommended in the Public Involvement and Education Program of the CCMP are

carried out.

Friends will develop:

~ Educational materials for youth, the general public, and decision-makers;

¯ tkegionwide outreach programs;

~ An informational hotline and newsletter;
[] Community-designed model projects; and
~11 Informational materidls that support muhicultural understanding of the CCMP’s goals and actions.

Friends will serve as a public invoDement and education resource for local, state, an..d federal governmental agencies

involved in implementing the CCMP. In addition, it will actively support the envirommental programs or-other

organizations that are consistent with the goals of the CCMP.

Friends will encourage the public to become directly involved in restoring the Estuary through hands-on activities, such as
dreek and wetland restoration projects, storm drain stenciling, citizen monitoring programs., recycling, and beach clean ups.

2. Functioning as an advocate and watchdog for CCMP implementation.

Friends will educate and mobilize constituencies and the interested public to actively push for implementation of CCMP

actions. Once actions are underway, Friends will serve as a mechanism by which the public can monitor the program’s

effectiveness. Progress reports and recommendations for GCMP changes will be presented at a biennial State of the
Estuary Conference for those involved in CCMP implementation, the general public, scientists, and decision-makers.

3. Providing the public involvement and review function within the CCMP institutional implementation structure.

Friends will ensure that there is an opportunity for the public to have direct, meaningfui participation in decision making

and CCMP implementation oversight activities. Friends will also ensure that the broad public constituency contained
within the SFEP Management Conference will have an opportunity to review and comment on the effectiveness of

CCMP implementation activities and recormmend changes to. the CCMP.

4. 1Kecommending and.. initiating legislative changes to facilitate implementation of the CCMP.

Friends will be responsible for developing a legislative strategy to keep legislators informed. Actions could include briefing
legislators and staff,, testifying at hearings, and proposing appropriate state and federal legislation as needed to implement the CCMP.
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ACRB-I~OOT -- An acre of water one foot deep (approximately 326,000 gallons). The typical California family of five uses an acre-fo~t of water in

and around the home each year.

~n3mt,,vr - P,.efers to the overall conditions surrounding a place or thing. For example, ambient monitoring refe.rs to comprehensive monitoring

of water quality, biota, sediments, etc.
~NADROiVlOUS -- Fish that live some or all of their adult lives in salt water but migrate to fresh water to spawn (reproduce).

~,ITHRO~’OGBNIC -- Effects or processes that are derived from human activities, as opposed to nat-urN effects or processes that ohcur in the

enviroument without human influence.

BBN~FIC~ USE = Uses of the waters of the state that may be protected against quality degradation, including domestic, municipal, agricultural,.

and industrial supply; recreation and navigation; and the preservation of fish and wildlife.

BBN~-~OS -- Zone at the bottom of a body 0fwater inhabited.~by mussels, clams, crustaceans, and other aquatic life.
BEST AV~m~U3v.~. TBCHNO£OGY -- The best economically achievable technology that reduces negative impacts on the environment.

BEST lVI~NAGF~.NT I~t~CTmE -- A method, activity, maintenance proce~ture, or other management practice for reducing the amount ofpollu2

tion entering a water body. The term originated froni the roles and reg~ations developed pursuant to the federal Clean Water Act (40 CFP.. i30).

BEST DF.~OPM.ENT PII.~CTIC~- -- Those codes, procedures, or other land-use practices that minimize adverse erivironmental impacts.

BIOACCUNI.FLKTION -- Accumulation by organisms of contaminants by ingestion or from contact with the skin or respiratory tissue.
13~OASSA¥ -- A laboratory test using live organisms to measure biological effects of a substance, factor, or condition.

~ B~OAV~II~.13II.ITY -- The extent to which a compound is obtainable for biological use by organisms.

: BIOCONCBNTRATION -- Chemicals that increase in living organisms resulting in concentrations greater than those found in the environment.
~ BIOTA -- All living organisms that exist in a region.

BRACI~SH -- Somewhat salty water tha.t is tess salty than sea water.
B~tt, m - Concentrated solution of salts.
BLrI:FEI~. ARraS -- Zones created or sustained to minimize the negative effects ofland development on animals and plants and their habitats.

C~.CHO~BN~C -- Capable of dausing or inciting cancer.

CONJVNCa~-~ USE -- The use of land, air, or water for more than one purpose or by more than one person. Conjunctive uses exist side by side or

in tandem.
CONS.EleVATION I~ASE1VIBNTS -- Areas that allow for unrestricted movement of biota by connecting protected wildlife regions to each other. These

corridors are usually es~blished by joint agreement between landowners and state or federal agencies and may be temporary or perpetual.

i! CONTAMINATION -- The impairment of water quality by waste to a degree that creates a hazard to public health through poisoning or through the
~ spread of disease.

CUMLg.~Tr¢~ Bl~l~Bc’rs -- The combined environmental impacts that accrue over time and space from a series of similar or related individual

actions, contaminants, or project.s. Although each action may seem to have a negligible impact, the combined effect cal~ be severe.

~B ~ ~DT -- Dichloro-diphen¥1dichloro-ethlyene and dichloro-diphen¥1-trichloroethane are two formerly commonly used pesticides that are

now banned in the United States.

~ELTA -- An area formed by alluvial deposits of sand, silt, mud, and other particles at the mouth of a river.
! DBTtlI’I’Z3S -- Small particles of organic matter, largely derived from the breakdown of dead vegetation. Detritus is an important source of food in

t marshes and mudtlats.

~m,~ - A method of artificially changing the direction of a course of water or confining water.
:~ D~RSION -- The act of turning the natural course of water for use in other purposes.

.} DR~" -- The measure of the portion of a ship that is below the water’s surface.
" DII.BDI31NG - The removal of sediments from the Estuary and ocean floor.

~ BFFL~J-IX-NT -- Wastewater discharged into the EstuaW from point sources.

i EmJBIS -- Environmental Impact P,.eports and Statements that are required by state law (California Environmental Quality Act)and federal law
":: (National Environmental Policy Act) for major projects or legislative proposals that significantly affect the environment. EIP,.s (state) and EISs

: (federal) facilitate decision making as they describe the positive and negative effects 6fthe action and prescribe alternative actions.
:! BND~lVlIC -- A native species defined in terms of a restricted geographical range.
’~ ENTm~Mmt’rr ZON~ -- The area where salty ocean water moving upstream mixes with fresh water.flowing downstream. The mixing dynamics in

this zone trap nutrients, organic and inorganic materials (e.g., fish and invertebrate eggs), and other food sources. These circumstances enable

considerable plant and animal growth, but an entrapment zone’s success depends on its location and surrounding conditions.
ENa’Rma~IV~NT -- The collection and transport of objects caught by the flow of a fluid moving at high velocity. For example, fish are often
inadvertently entrained by water diversions.
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~ST~AI~Y -- A body of water at the lower end of a river, which is connected to the ocean and semi-enclosed by land. In an estuary, sea water is

measurably diluted by fresh water from the land.
Fm~ - Soil, sand, and debris deposited in aquatic areas, such as wetlands, to create dry land, usually for agricultural or commercial

development purposes.
FOOD ~ -Network of interconnected food chains and feeding interactions among organisms.

GRotr~roWAT~R. I~CI-~..RGE -- P,.eplenisl~ment of water that circulates in underground a~uifers.

I-I!U~ITAT -- The specific area or environment in which a particular type of plant or animal lives. An Organism’s habitat must provide all of the basic
requirements for life and should be &ee of harmful contaminants.

LVmERWma~J~ I~’~R - Layer of clay below ground surface that can impede downward percolation o£water.
INDICATOR SPECIES -- A species whose characteristics show the presence of specific environmental conditions and axe representative of a certain

habitat type or function.

INDIGENOUS -- Species whose origin has not been introduced from elsewhere.

mrV’~Tr~mtTES -- Small organisms, such as clams and worms, that lack a spinal column. Many of these filter bottom sediments and water for food.

y_~_atcH - To pass out or through soil by water percolation.

!-.~-~CI-IING - The removal of salts and trace elements from soil by the downward percolation of water. "

I~vF_~ - tkaised bank of earth built to control or confine ~vater (also known as a dike).
lvt&Rstt - A wetland where the dominant vegetation is non-w0ody plants, such as grasses and sedges, as opposed to a swamp, where the dominant

vegetation is woody plants like trees.

tcmm, q - Mid-point between high and low.
MITIGATION -- Actions taken to alleviate the negative effects of a particular project. Wetland mitigation usually takes the form of restoration or

enhancement of a previously damaged wetland or creation of a new wetland.
MOrONDING -- P,.efers to dredged sediments disposed of in the water that build up instead of dispersing with currents and tides.

MUTNGENIC -- A substance that tends to increase mutations or chromosomal alterations.

NATIVE -- P,.efers to those species originat_ng naturally in a particular region. ": ~

NON-INDIGENOUS -- Species not naturally living or growing in a p~rdcul.ar area. (NOTE: For the purposes of the CCMP, desirable non-

indigenous species are those that provide ’beneficial use tO the Estuary. For example, striped bass are considered beneficial because they provide an

important recreational opportunity.) .

NON’PONT SOUI~CE POLLUTION -- Pollution ,that enters water from dispersed and uncontrolled sources, such as surface runoff, zather than through
pipes. Nonpoint sources (e.g., forest practices, agricultural practices, on-site s&wage disposal, automobiles, and recreational boats) may contaibute

pathogens, suspended sohds, and toxicants. While individual sources may seem insignificant, the cumulative effects ofnonpoint source pollution.
can be significant.

reDES -- National Pollutant Discharge Elimination System, a provision of the Clean Water Act that prohibits discharge of pollutants into waters of

the United States unless a special permit is issued by EPA, a state, or another delegated agency.
PMas - Polycyclic or Polynuclear Aromatic Hydrocarbons. A class of complex organic compounds, some of which are persistent and cause cancer.

These compounds are formed from the combustion of organic material and are ubiquitous in the environment. PAHs are commonly formed by

forest fires and by the combustion of gasoline and other petroleum products. They often reach the environment through atmospheric fallout and

highway runoff

PCBs -- Polychlorinated Biphenyls. A group of manufactured chemicals, including about seventy different but closely related compounds made up of
carbon, hydrogen, and chlorine. If released to the environment, PCBs persist for long periods and can biomagnify in food chains because they have

no natural usage in the food web. PCBs are suspected of causing cancer in humans and other animals. PCBs are an example of an organic toxicant.

PEAT -- Partially carbonized vegetable tissue that forms as plants decompose in water and are deposited and compacted.
PEmVm+~a~ - Able to be infiltrated by water.

PHYTOPLAN~TON -- Tiny floating plants that are eaten by minute animals, fish larvae, and other larger organisms.

~L~TON -- Microscopic plants and animals that drift with the currents.
PLUIVm -- An elongated cloud of suspended sediment.

POINT SOURCE POLLUTION -- A source of pollutants from a single point of conveyance, such as a pipe. For example, the discharge from a sewage

treatment plant or a factory is a point source.

~’OZ~UTm"qT -- A harmful chemical or waste material discharged into the environment. Persistent pollutants are those that do not degrade, causing

potential long-term chronic toxicity to biotas.

eOLLUTION -- Impairment of land, air, or water quality by agricultural, domestic, or industrial waste to a degree having an adverse effect on
beneficial uses or the facilities that serve such beneficial uses.
POTWs -- Publicly Owned Treatment Works treat municipal sewage and Wastewater before discharging it into the Estuary.
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R.EMIiDIATION -- A ,way of correcting or alleviating a problem or situation. Legally, remediation is either a means of compensating for a violation
of the law or for unavoidable impacts resulting from legal activities.

I~STOtkE -- I~or the purposes of the CCMP, restoration implies improving the health of the Estuary. lkather than attempting to completely restore

the Estuary to its historical state, the CCMP strives to maintain, protect, and enhance the ecological integrity of the Estuary witl~.’n ~he give.n
urban context. The CCMP attempts to regain as much of the altered or dest)oyed wetlands as possible, to establish the highest restoratio ~n or
target goals, to ensure cont_nuance of beneficial uses, and to generally provide a sustainable ecosystem.                    .

m~VERSE ~;O~rS --When freshwater inflow is low and export pumping is high, the lower SanJoacluin River changes direction and flows upstream.

m~R.~q - Habitat occurring along the bank of a natural and freshwater waterway (e.g., a river, stream, or creek) that provides for a high density,
diversity, and productivity of plant and animal species.

R~-NO~I: -- Water from rain, melted snow, or agricultural or landscape irrigation that flows over the land si~rface.

S~TS -- A class of compounds that includes common table salts, sodium chloride, as well as salts of concern in irrigated agriculture, e.g., the
various carbonated, bicarbonates, sulfates, phosphates, and chlorides of sodium, calcium, potassium,, and magnesium.

s~_v~N~,~r~ - A grassland area containing scattered trees and drought-resistant undergrowth.
SI~D~C~NT -- Mud, sand, silt, clay, shell debris, and other particles that setde on the bottoms of waterways..
SELENIL~ -- A naturally occurring element essential to human and animal sustenance. However, selenium is toxic at litde over the suggested

nutritional levels. Selenium is used in a variety of products, is a bi-product of many industrial activities, and is leached from the soil and becomes

agricultural runoff.
SLOU(~I-I -- A channel through a marsh or mudflat.

SLLrm~¥ -- Sediments mixed with water.

SOLllKCE JR_EDUCTION -- An approach that uses raw material substitution and technological improvements to eliminate toxic wastes at their source.

SPAWN -- The act of reproduction offish, which includes egg laying and fertilization, and sometimes nest building (e.g., salmon).

SpECLad. STAnds SPECmS -- Pederal and state classifications for plant and animal species that are either listed as threatened or endangered, are

formally recognized candddates fo~ a listing, or are declining to a point where they may be listed.

sLrBSm~NC~. -- Lowering or sinking of land caused by compaction, ~vind and water erosion, oxidation of peat soils, and other causes.

SIJt~SI_II~ACE DtI.KIN.~GI~ -- When an impermeable clay layer causes water to accumulate just beneath the land’s surface. Tile drains remove water
from the root zone to a stream, drainage ditch, or evaporation portal.

SUS~,~NDED SF_D~aaNTS -- Undissolved particles floating in water.
T!KILXIr~.TER !KND SF.~P~GE -- Tailwater is the excess irrigation water that runs offthe surface of a field; seepage is the excess that sinks in.
TBT -- Tributyltin. An organic compouhd used as an additive in many marine anti-~’oulant paints used to prevent algal and barnacle growth.

Tributyltin is highly toxic to many marine organisms.

~c~s - Trihalomethanes are carcinogens that are by-products of the water disinfection process. They are formed when organic compounds found
in water come into contact with chlorine used for disinfection during water treatment.

Tm~. - The alternating rise and fall of the ocean and bay surfaqe that occurs twice a day, caused by the gravitational pull of the sun and moon
upon the earth and by the rotation of the earth, moon, and sun.
~ DKamqs -- A network of pipes, formerly made of ceramic tile but now usually plastic, buried in fields below the root zone of plants. The drains

are designed to collect excess water and carry it by gravity flow to one point where it can be pumped out to a canal, stream, or evaporation pond.

TR~C~ r~N’rS - Members of the set of ninety-two naturally occurring elements (such as selenium and silver) found in low concentrations,

usually less than one part per million. Trace elements can be found in rocks, soil, and water.

TIKE~TlVIENT -- Wastewater treatment is divided into three steps: primary, secondary, and tertiary. Primary treatment uses screens and sedimenta-
tion tanks to remove most materials likely to float on the water or settle on the bottom. Secondary treatment uses a biological process to consume

organic materials in the waste and disinfect the effluent. Tertiary treatment removes additional nutrients, suspended solids, and other pollutants.

Tcr~mlwY -- The clouding of a naturally clear liquid due to suspension of fine solids. Because turbidity reduces the amount of light penetrating
the water column, high turbidity levels are harmful to aquadc life.

WATER COLrcnWN -- The layer of water between surface and bottom sediments. The water column contains dissolved and particulate matter and

provides habitat for plankton, fish, and marine mammals.
V~.m’X~DS -- Lands that are transitional areas between terrestrial and aquadc systems Where the water table is usually at or near the surface or the

land is covered by shallow water. Two major wetland types of concern are seasonal wetlands inundated by winter and spring rainfall and floo~ng;

and tidal wetlands flooded daily by ocean tides.
~FEIKN.&L POOLS -- Depressions that’fill with rain water in the wet season and dry out in late spring. Vernal pools often contain plants that can

withstand extremes in water availability.
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APPENDIX C° Clean  /ater Act ($ec. 320)

Sec. 320. (a) Management Conference."

¯ (1) Nomination of Estuaries.--The Governor of any State may nominate to the Administrator an estuary lying in whole
or in part within the State as an estuary of national sig~nificance and request a management conference to deve!op a comprehensive

management plan for the estuary. The nomination shall document the need for the conference, the likelihood of success, and
information relating to the factors in paragraph. (2).

(2) Convening of Conference.--

(A) In GeneraL--In any case where the Administrator determines, on his own

initiative or upon nomination of a State under paragraph (1), that the attainment or mainte-

nance of that water quality in an estuary which assures protection of public water suppli.es and
the protection and propagation of a balanced, indigenous population ofshellfuh, fish, and

wildlife, and allows recreational activities, in and on the water, requires the control of point

and nonpoint sources of pollution to supplement existing controls ofpo!lution in more than

one State, the Administrator shall select such estuary and convene a management conference.
OB) Priork3r Consideration.--The Administrator shall ~ve priority consideration

under this section to Long Island Sound, New York and Connecticut; Narragansett Bay,

P._hode Island; Buzzards ]Bay, Massachusetts; Puget Sound, NVashington; New York-New Jersey

Harbor, New York and New Jersey; Delaware Bay, Delaware and New Jersey; Delaware

Inland Bays, Delaware; AlbemarleSouhd, North Carolina; Sarasota Bay, Florida; San Francisco
Bay, California; and Galveston Bay, Texas.

(3) Boundary Dispute Exception.--In any case in which a boundary between two States passes through
an estuary and such boundary is disputed and is the subject of an action in any court, the Administrator shall not

convene a management conference with respect to such estuary before a final adjudication has been made of such
dispute.

(b) Purposes of Conference. ,The purposes of any management conference convened with respect to an estuary under

this subsection shall be

(1) assess trends in water quality, natural resources, and uses of the estuary;

(2) collect, characterize, and assess data on toxics, nutrients, and natural resources within the esmarine
zone to identify the causes of environmental problems.

(3) develop the relationship between the inplace loads and point and nonpoint loadings of pollutants to
the estuarine zone and the potential uses of the zone, water quality, and natural resources;

(4) develop a comprehensive conservation and management plan that recommends priority corrective

actions and compliance schedules addressing point and nonpoint sources of pollution to restore and maintain the
chemical, physical, and biological integrity of the estuary, including restoration and maintenance of water quality,

a balanced indigenous population ofshel!fish, fish and wildlife, and recreational activities in the estuary, and
assure that the designated uses of the estuary are protected;

(5) develop plans for the Coordinated implementation of the plan by ~he States as well as Federal and

!ocal agencies participating in the conference;

(6) monitor the effectiveness of actions taken pursuant to the plan; and
(7) review al! Federal financial assistance programs and Federal devel0pment projects in accordance with

the requirements of Executive Orde) 12372, as in effect on September 17, 1983, to determine whether such
assistance program or project would be consistent with and further the purposes of objective of the plan prepared

under this section.
For purposes of paragraph (7), such p~ograms and projects shall not be limited to the assistance programs and development projects

subject to Executive Order 12372, but may include any programs listed in the most recent Catalog of Federal Domesdc Assistance
which may have an effect on the purposes and objective of the plan developed under this section’.
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(c) Members of Conference.--The members of a management conference convened under this section shall include, at a

minimum, the Administrator and representatives of-
(l) each State and foreign nation located in whole or itg]gart in the estuarine zone of the estuary for

which the conference is convened;                   "
(2) international, interstate, or regional agencies or entities having jurisdiction over all or a significant

part of the estuary;
{3) each interested Federal agency, as determined appropriate by the Administrator;

(4) local governments having jurisdiction over any land or water within the estuarine zone, as

determined appropriate by the Administrator; and
(5) affected industries, public and private educational institutions, and the general public, a~ determined

appropriate by the Administrator.

(d) Utilization of Existing Data.--In developing a conservation and management plan under this section, the management

conference shall survey and utilize existing reports, data, and Studies relating to the estuary that have been developed by or made

available to Federal, Interstate, State and local agencies.

(e) Period of Conference.--A management conference convened under this section shall be convened for a period not to

exceed 5 years. Such conference may be extended by the Administrator, and if terminated after the initial period, may be

reconvened by the Administrator at any rime thereafter, as may be necessary to meet the requirements of this section.
(f) Approval and Implementation Plans.-

(1) ApprovaL--Not later than 120 days after the completion of a conservation and management plan
and after providing for public review and comment, the Administrator shall approve such plan if the plan meets

the requirements of this section and the affected Governor or Governors concur.

(2) Implementation.--Upon approval of a conservation and management plan under this section, such
plan shall be implemer~ted. Funds authorized to be appropriated under titles II and VI and section 319 of this Act

may be used in accordance with the applicable reqfiirements of this Act to assist States with the implementation

of such plan.
(g) Grants.--

(1) R_ecipients.--The Administrator is authorized to make grants to State, Interstate, and regional water

pollution control.agencies and enddes, State coastal zone management agencies, Interstate agencies, other public

or nonprofit private agencies, institutions, organizations, and individuals.

(2) Purposes.--Grants under this subsection shall be made to pay for assisting research, surveys, studies,

and modeling and other technical work necessary for the development of a conservation and management plan
under this section.

(3) Federal Share.--The amount of grants to any person (including a State, interstate, or regional
agency or entity) under this subsection for a fiscal yegr shall not exceed 75 percent of the costs of such research,
survey, studies, and work and shall be made on condition that the n0n-Federal share of such costs are provided "

from non-Federal sources.

(h) Grant 1Keporting.--Any person (including a State, interstate, or regional agency or entity) that receives a grant under

subsection (g) shall report to the Administrator not later than 18 months after receipt of such grant and biennially thereafter on the
progress being made under this section.

(i) Authorization of Appropriations.--There are authorized to be appropriated to the Administrator not to exceed
$12,000,000 per fiscal year for each of fiscal years 19.8_7, 1988, 1989, 1990, and 1991 for--

(1) expenses related to the administration of management conferences under this section, not to exceed

10 percent of the amount appropriated under this subsection

(2) making grants under subsection (g); and
(3) monitoring the implementdtion of a conservation and management plan b~ the management

conference or by the Administrator, in any case in which the conference has been terminated. The Administrator

shall provide up to $5,000,000 per fiscal year of the sums authorized to be appropriated under this subse’ction to
the Administrator of the National Oceanic and Atmospheric Administration to carry out subsection (j).
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(j) tkesearch.--

(1) Programs.--In order to determine the need to convene a management conference under this

section or at the request of such a management conference, the Admiriistrator shall coordinate and implement,
through the Nadonal Marine Pollution Program Office and the National Marine Fisheries Service of the

National Oceanic and Atmospheric Administration, as, appropriate, for one or more estuarine zones-z--

(A) a long-term program of trend assessment monitoring measuring variations in
pollutant concentrations, marine ec01ogy, and other physical or biological environmental
parameters which may affect esmarine zones to provi@ the Administrator the capacity t6

determine the potential and actual effects of alternative management strategies and measures;

(13) a program of ecosystem assessment assisting in the development of (i) baseline

studies which determine the state ofestuarine zones and the effects of natural and anthropogenic

changes; and (ii) predictive models capable of translating information on specific discharges or

general pollutant loadings within the estuarine zones into a set of probable effects on such zones;

.(C) a comprehensive water quality sampling program for the continuous monit.or)ng

of nutrients, chlorine, acid.precipitation dissolved oxygen, and potentially tozdc pollutants
(including organic chemicals and metals) in estuarine zones, afer consultation with interested

State, local, interstate, or international agencies and review and analysis of all environmental

sampfing data presently collected from estuarine zones; and

(D) a program of research to identify the movements of nutrients, sediments and

pollutants through estuarine zones and the impact of nutrients, sediments, and pollutants on

water quality, the ecosystem, and designated or potential uses of the estuarine zones.
(2) R.eports.--The Administrator, in cooperation with the Administrator of the National Oceanic and

Atmospheric Administration, shall submit to the Congress no ldss often than biennially a comprehensive report

on the activities authorized under this subsection includlng--

(A) a listing of priority monitoring and research needs;

03) an assessment, of the state and health of the Nadon’s estuarine zones, to the extent

evaluated under this subsection;

(C) a discussion 0fpollution problems and trends in pollutant concentrations with a
direct or indirect effect on water quality, the ecosystem, and designated or potential uses of

each estuarine zones, to the extent evaluated under this subsection; and
(D) an evaluation of pollution abatement activities and management measures so far

implemented to determine the degree of improvement toward the objective expressed in

subsection (b)(4) of this section.
(k) Definitions.--For purposes of this section, the terms "estuary" and "estuarine zone" have the meanings such terms

have in section !04(n)(4) of this Act, except that the term estuarine zone shall also include associated aquatic ecosystems and those
portions of tributaries draining into the estuary to the historic height of migration ofanadromous fish or the historic head ofup

tidal influence, whichever is high.er.
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APPENDIX D" Gaps in Knowledge

Each o£the Status and Trends 1Kepo~s (ST1Ks) contains a chapter on perceived irdormaviongaps in scientifiq knowledge
of the Estuary. SPEP staffhave compiled in this CCMP a complete list of the Gaps in Know!edge (GIK) chapters: of the
following Status and Trends Reports :

=

I~1 Aquatic 1Kesources of the San Francisco Estuaw;                                                          "

[] Wildlife of ~tfe San Francisco Estuary;

[] Pollutants in the San Francisco Estuary;

[] Dredging and Waterway Modification in the San Francisco Estuary; and

[] Wetlands and P.elated Habitats in the San Francisco Estuary.

The original, unedited versions of these GIK chapters are available upon request from SFEP staff. Currently, staffare
assessi~ng the degree to which research projects funded under the P-.esearch Enhancement Program are filling the perceived
gaps in knowledge.

:.

Outline of Gaps iu Knowledge From the SFEP Status and Trends Reports

Aquatic Resources

In order to attain a useful understanding of the estuarine ecosystem, several steps are needed:

1. Determine patterns of use for the major species of each embayment, regardless of their economic value.

2. Determine the productivity of the various parts of the Estuary and identify food origins for aquatic animals.

3. Determine the trophic connections of the aquatic resources of the Bay. Production ofMelosira, Sinocalanus, or Potamocorbula
is unlikely to provide the same fish abundances as equivalent densities "ofAsterionelIa or Eurytemora. Simply determining the
number oftrophi~ levels would provide a much more sound basis for estimating potential fish production.

4. Identify the sources of mortality and the mortality rates for representative species, in each habitat.

5. Develop an understanding of how introduced species invade the Estuary and establish populations in order to improve
prevention and control of unwanted exotics.

The following section contains information needs by subject area:

6. Phytoplankton pj:oductivity: Changes in the array of sampling stations are warranted. First, primary productivity in
shoal areas dominates that in deeper areas, especially in Suisun Bay, yet most data are collected from channel stations.
Second, ah’nost no long-term series of chlorophyll or productivity measurements are availabie for Central and San Pablo
Bays. Little is known, consequently, about the entrapment zone when it is pushed out of Snisun Bay by high flows. Third,
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certain areas in South and Suisun Bays appear to be oversampled in space. A commitment needs to be made to a group

of °’index stations" that’will be sarnpled at a ~egular frequency.

7. Benthic microalgal productivity: No measurements have yet been made on benthic mic~oalgal productivity, especially

in South and Gentral Bays.

8. Delta discharge: Delta discharge may be the largest source of organic matter for Suistm Bay and a signiti~ant .one for the
northern reach as a whole. The load of organic carbon to San Francisco Bay from the Delta needs to be measured on a

regular basis, and the issue of availability needs to be addressed. BOD measurement offers one. perspective on thi~ problem.

Ongoing studies of multiple stable isotope and lipid markers need to be continued and extended.

9. Tidal marsh export: Tidal marsh sources may be important for Suisun Bay, particularly during drought perio&. Direct esti-
mates of tidal marsh export are virtually impossible. The uncertain availability of exported organic carbon is another obstacle.

101 Circulation and mixing: Transport through the Golden Gate requires definition and should be the first objective.

A carbon budget for the entire Bay would then be feasible. Further subdivision needs to be done carefully, with due

regard to topographical features and existing data.

11. Food web structure: The structure ofth4 food web connecting organic carbon sources to higher organisms is critical

in determining the magnitude of their food supply, The number oftrophic linkages, for example, is especially important

in controlling the efficiency of energy transfer from sources t6 macroscopic consumers.

The emphasis of research on an introduced fish species has del~ed recognition of the status of several native species.

Studies based on more sensitive species, on species representing a diversity of habitats within the Estuary, and on species of

diverse trophic patterns would allow more accurate monitoring.

12. Sampling procedures and programs: Zooplankton studies of the Estuary have been largely concerned with document~-

ing the food chain affecting striped bass. Consequently, zooplankton data for Central and South Bay are extremely sparse.

13. Life history and habitat requirements: Identification of the critical habitat of threatened and endangered species needs

to encompass a large region in order to be sure of adequate protection. Sampling programs are needed to determine

specific habitat requirements of native fishes and other organisms and the extent to which Delta species can be managed as

a con nunity.

14. Tributary streams: Surveys are needed to identify which streams are still home to heritage resources, how they might

be preserved, and their importance as organic carbon contributors or as spawning habitats.

Pollutants

1. Abundance and distribution of pollutants of concer~: There exists a substantial data base on metals discharged to the

Estuary in municipal and industrial effluent. However, the data descriSing the extent to which Such discharges have

affected the concentration of metals in the water column of the Estuary are less reliable. Few data are available on

concentrations of organic pollutants, either in discharges or in the water column.

a. Chemical speciation in aquatic toxicology within the Estuary: Studies carried out in the field and in the laboratory

make it clear that the toxicity and bioaccumulafion of organic and metallic pollutants are affected by. chemical state; metals

in particular behave differdntly in the environment depending upon pH, Eh, valence state, association with organic
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radicals, and salinity. While understanding of the importance of chemical speciation in aquatic toxicology is adequate,
knowledge ofspeciation in the Estuary is lacking for tin, copper, cadmium, mercury, and virtually all organic poflutants.

b. Organic pollutants: The few data available on organic pollutant abundance and distribution from the Estuary suggest
that the sources and behavior of organic pollutants should be rather predictable. By gathering specifiC information on
organic pollutants in the water, sediments, and biota o,f the Estuary it should be possible to a~ply existing models tO the
system, thereby making it possible to control and manage the impact of organic pollution.

2. Pollutant Loads

a. Municipal and industrial effluent: Quantitative data for organic pollutants in effluent discharges are virtually non-existent.
Very few analyses have been performed to determine the speciatio9 of trace metals and organic pollutants in these discharges.

The data for Estuary metal loading can be improved in several ways: (1) sampling frequendy enough to characterize
seasonal and armual trends in loads, (2) applying qualifT assurance testing and repo~ting, arid (3) using analytical methods
with lower detection limits relative to concentrations present in effluent.

b. Urban and non-urban runoff." There is almost a complete lack of information on pollutmlt concentrations in urban
runoff to the Estuary. Data on loads of organic po!lutants of concern are virtually non-existent. A developing
understanding of the importance of urban runoff as a source of organic pollutants also demonstrates that certain critical
cognate data are lacking.

Dry season flows of urban runoffappear to be significant. ]~vidence of the dry-season runoff contribution to urban runoff
loads in Sacramento suggests that the magnitude of~ dry-season flows throughout the Estuary should be investigated.
Associated pollutant loads must be better defined before estimates of urban runoff can be considered accurate.

Pollutant concentrations in non-urban runoff have been measured only for agricultural drainage, and even these data are
limited. Considering the wide spectrum and large mass of pesticides used in the drainage of the Estuary, additional
knowledge of pollutant concentrations is critical.

Efforts to model loads of pollutants from nonurban runoffare also hampered by a lack of data, including trace dement

concentrations in soils, sol! moisture, and other parameters. Field verification of these models is needed if they are to be
used in support of management activities¯

c. R_iverine loads: Very few data are available on mass transport of pollutants by the Sacramento P..iver, despite the fact that
it is the source orS0 percent of the freshwater inflow to the Estuary and probably carries relatively large !oads of
pollutants. Loads of pesticides and other organic pollutants of concern have not been assessed in either the San Joaqnin or

Sacramento Rivers. Ambient toxiciW testing of riverine waters should be implemented in conjm~ction with monitoring
and other management activities.

d. Dredging and &edged material disposal: Dredging activities have the potential to mobilize poll£~tants primarily due to
the loss of particulate matter during dredging and due to the transport of slowly settling particles away from disposal sites.
Existing information provides an insufficient basis for quantitative analysis of pollutant mobilization. Impacts of the large
mass of pollutants associated with disposed, dredgedmaterial in the Estuary carmot be evaluated until their distributior*
.and bioavailabRity are known.

e. Additional inputs: Estimates of loads from other minor inputs, including atmospheric deposition, spills, marine vessel
discharges, and waste disposal site leachates, are uncertain. Hydrocarbon loads from atmospheric deposition may be
significant, and periodic releases of hydrocarbons in spills are significant on a local, and perhaps regional, scale.
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3. Fate of pollutants: A paucity of data regarding the’distribution and abundance of pollutants in water, sediment, and

biota limits our present understanding of the fate of pollutants in the Estuary. Generic fate models have been developed
for pollutants in freshwater, estuarine,, and oceanic systems. These models may be applied to the San Francisco Estuary,

provided sufficient .data have been accumulated.

understanding the importance of pollutant equilibrium partitioning in aquatic systems is more than adequate for the

purpose of applying generalized modds. However, there are insufficient data from the Estuary at present e~en for the

application of general models.. The extent to which pollutant partitioning is determ~ne.d by physicochemical and environ-
mdntal factors specific to the Estuary and biological processes Unique to the Estuary is not known and must be de[ermined.

Complex patterns of circulation in the Estuary impede estimation of residence times of pollutants. P..esidence times are

likely to vary significantly within each emb~yrrient. Accurate estimates of residence times will depend on an improved
understanding of the effects of wind,~ tides, and freshwater inflows, particularly in broad, shallow reaches of the Estuary.

Since many pollutants of concern partition to particles, the influence ofprocesses such as flocculition, deposition, and

erosion on their fate and transport must be determined. The highly dynamic nature of the Estuary and complexity of these

processes constrains the development of predictive models of particle transport.

Although several pollutants accumulate in biota of the Estuary (including copper, merchry, nickel, selenium, silver, certain

pesticides, and PCBs), few data on tissue concentrations are available. Comprehensive data regarding the abundance and

distribution of pollutants in water, sediment, and tissue are sorely needed. Accumulation of pollutants in upper trophic
leve! species and the possible contribution of food web transfer to this phenomenon require further study.

4. Pollutant effects on beneficial uses: Areas of extreme ~ontamination have not been thoroughly studied with respect to

sources or effects of the pollutants in. place. Studies that have established links between toxic effects and specific pollutants

(e.g., between PCBs and repro,ducdve effects in fish and birds) in the Estuary have been correlative in nature. Laboratory
studies are needed to den~onstrate if such relationships are indeed cause and effect.

The effect of extraneous variables on the results of sediment bioassays, bioassays of water, and benthic community analyses
confounds interpretation of results. The influence of such variables needs to be better characterized. High concentrations

of silver and copper found in tissues of bivalves in some areas of the South Bay are cause for concern.

Some pollutants, such as PCBs and DDT, have declined rapidly in the Estuary becau[e their use has been restricted; that
is, trends in pollutant loading follow trends in their use, rather than tren& in treatment level or population growth. It is

reasonable to conclude that loads to the Estuary of other pollutants, including some metals, can also be reduced due to
declining use. When the use of a pollutant declines it will reduce the potential discharge of’the pollutant to the Estuary,

independent of population growth.

This section discusses the major informational needs for various species groups and their habitats:

Special Stares Species

1. Numerous special sta.ms amphibiansl reptiles, birds, and mammals that breed within the Estuary study area are known or
believed to be currently experiencing population declines. More detailed research is needed on the distribution and status of

these species within the Estuary study area, as well as on the migratory routes and wintering grounds outside the study area,
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2. ]Because of recent dramatic population declines in the California &lapper rail, special attention to the research needs of
this species in San Francisco Bay is warranted. Suspected factors contributing to this population decline include predation,

contaminants, and habitat degr’adadon. There is a critical need for information on-the effect of contaminants in the food

web on which clapper rails rely. Invertebrate foods of the rail should be analyzed forc0ntaminant~ in. all portions of the
Bay currently or recently inhabited by rails.                                                                ¯

Annual surveys in all tidal habitats in the Estuary should be conducted to determine the clapper rail’s distribution and

population status. In addition, the quality and extent of rail habitat, including any habitat threats, should be quantified.

The extent and characteristics of upland refugia for the clapper rail, as well as the salt marsh harvest mouse, also sh6uld

be quantified.                                                          .

3. The existence of the California least tern in the Estuary is also precarious, warranting special attend0n to. research needs.

for this species. More information is needed on the population dynamics and movements of this species. Banding and
marking least tern chicks would provide information on age-class structure, mortality rates, and estimates of!ongevity.

These factors could be used to predict long-range stability of tern populations. Other information needs include the

degree of colony fidelity, shifts between coloriies, establishment of new colonies, age at first nesting, factors affecting
clutch size, and breeding success.

To properly manage the tern, additional research is also. needed on: (1) the effects of environmental contaminants;
(2) factors affecting the choice of location for roosting, loafing, and feeding areas used during the breeding and post-"

breeding seasons; (3) the amount of habitat needed (measured in terms offish density) to maintain the current population
size or increase it; (4) what constitutes suitable nesting habitat, including beaches, landfills, salt ponds, and estu~rine areas;:.

and (5) factors leading to colony disruption and nest site al3andonment.

4. Expansion of the introduced bullfrog has contributed to declines in the California red-legged frog, and the nature of

this interaction should be !nvestigated. In addition, the possible effects of contaminants on populations of red-legged frogs
and the San Francisco garter snake deserve special attention.

5. For many of the special status wildlife species considered to be State Species of Special Concern, very little information
exists on distribution, abundance, or population.

Waterfowl
6. One of the most pressing needs is to determine the effects of contaminants on wintering waterfowl, particularly diving
ducks. To assess the effects of contaminants on waterfowl, more.information is needed on how the waterfowl community

uses habitats within the Estuary. P,.adio telemetry studies in the Bay and Delta would provide information on where

wintering waterfowl concentrate and how long they remain in the Estuary. An estimate of the carrying capacity of the

Estuary for waterfowl should be made by assessing available food resources and the use of those resources.

Of particular importance in an assessment of available food resources is quantification of the value of salt ponds and

seasonal wetlands to wintering waterfowh Few data exist on this topic even though these habitat ~pes are often most
threatened by development. Further research is also warranted for the western population of the canvasback because of

the critically low population levels reached in 1988 and 1989.

7. General waterfowl research topics recorrmaended for the Central Valley and Delta include: (1) an assessmentofwinter

food requirements for certain key species and the ability of major habitats to provide these resources; (2) an evaluation of

the influence of weather, agriculture, and hunting on the distribution and abundance of waterfowl; (3) an evaluation of
the cause, chronology, and magnitude of non-hunting mortality; and (4) an assessment of the physical condition and

reproductive potential of waterfowl relative to winter habitat conditions.
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8. Further research on limiting factors of waterfowl wintering in the Estuary is warranted. All waterfowl habitats

(wetlands, riparian vegetation, agricultural land, and uplands) need to be qu~antified according to waterfowl requirements.

This would include the amount of available habitat that KflK!ls waterfowl food, shelter, loafing, nesting, and sanctuary

needs during the pe~g&of the year when these habitats are a$cailable. This information may aid in determining which of
the wintering recinirements is population limiting.

Shorebirds                                                                       ,.

9. Unlike ~vaterfowl, ye~ly inventories of shorebird populations in California have not been conducted on a regular basis.
To sustain migratory shorebirds, more ir~formation is needed on the ~easonal abundance pa~mrns ofshorebh’ds. A long-term

monitoring program should be initiated to establish population ~rend data. Coupled with this, improved techniques should

be developed to esdmite population sizes. Almost no information is available on shorebird abundance and distribution in

Suisun Marsh/Bay and the Delta, and long-term monitoring programs should be initiated for dlese areas of the Estuary.

10. P,.esearch is needed to define precisely the roles that seasonal wetlands and salt ponds play in maintair~ng the Bay’s

shorebird population in winter. P,.esearch on the availability of roosts and patterns of use in the Central Bay area should be

conducted to promote protection of suitable roosts in the future.

! 1. More information is needed regarding factors limiting shorebird populations in the Estuary. Examples are the effects

of power lines on shorebird mortality and the effects of contaminants, especially selenium, on wintering shorebirds. The

effect of the introduced Asian clam on benthic invertebrates, the major prey ofshorebirds, should also be investigated.

Studies should also be conducted to find ways of limiting red fox predation on shorebird ndsts and young.

Colonial Birds

12. The presence of contaminants in the food web of c£1onial nesting birds should be investigated throughout the Estuary

through sampling of sediments, invertebrates, and fish. This informad~fl will shed light on the pathways through which

- contaminants enter the f~od we, b and will better define background contaminant levels and hot spots in the Bay.
Telemetry studies of black-crowned night herons and other colonial nesting birds during both the breeding and non-

breeding season would help determine where the birds are being exposed to contaminants. Species such as the double-

crested cormorant or black-crowned night-heron could serve as biological indicators of background contaminant levels.

13. Studies should also be conducted to determine the impact of predators on nesting colonial birds in the Estuary.

Other Wildlife

14. There is a critical need for studies ofpopulatiom of mammalian predators in the Estuary. More information is needed
on the distribution and abundance of predators, such as the red fox, Norway rat, and black rat. l~esearch is needed on
various control techniques, including the feasibility of reintroducing the coyote to control red foxes, where appropriate.

15. Because the harbor seal is a conspicuous mammalian member of the Bay food web, research is needed into the
possible effects of environmental contaminants on this species.

16. P,.esearch is also warranted on the effects of sea level rise on Bay wildlife.

17. Cowbirds and starlings are well-l~own for their abilities to displace other nesting bird species. The impact that these
two species are having on native nesting birds, however, is largely unl~mown in the Estuary.                                   .

Wildlife Habitats

18. Long-term wildlife monitoring studies of several habitat restoration sites are needed to document wildlife

recolonization and to determine the tree success of each restoration effort.
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19. ]decease tidal marsh erosion is proceeding at an alarming rate in the Bay, particularly in the South Bay, additional
research in this subject is warranted. Baywide studies of ddal marshes should be conducted to update where marsh erosion
and accretion is taking place and to determine if accelerated rates of erosion are occflrring in other locations besides those
previgusly studied. P,.esearch is also needed to determine if structural techniques exist to retard ertsion and possibly
promote marsh expansion.                                                                               ’

Contaminants
20. There is a need for basic research at every levd to identify significant estuarine processes andto quantify relationships
¯ between wildlife and the contaminants present in the Estuary. A first step would be to improve Coordination of existing " ..
pro~ran~_s.

Cert~dn areas of extreme po~lution have not been well studied vd~ respect to sources or effects ofpo~utants. Further
studies are needed rdgazding forms of arsenic in the Estuary and the biological effects of tin (especially TBT). More
congener-specific studies of PCBs are needed, since the toxicological effects of PCBs may be related to only a Small
number of coplanar forms of these compounds. In the case of correlations 0fPCB~ with reproductive effects in fish and
birds, more evidence is needed to determine the significance of observed effects. Additional studies are needed to clarify
the role of PCBs that affect economically or biologically important organisms of high trophic levels. InvestigatiOns should
seek to identify cause-and-effect relationships wherever possible.

21.’ Clear evidence hnking pollution with specific biological effects is lacking in the San Francisco Estuary. Further study
needs to be done on the occurrence 0f chr0nic or sub-chronic impacts on the biota of the EstuaW as the ~.esult of expo-
sure to pollutants. In this regard, particular emphasis should be placed upon developing realistic biol0gical indicators of
pollutant effects, such as gen0toxic effects, physiological effects, or effects on the immune system. 1Kelationships between
the accumulation of complex mixtures ofpollutants"and their effects on the biota of the Estuary should also receive attention.

The effects of many contaminants, including polycyclic aromatic hydrocarbons, industrial chemicals, organotins, current-
generation pesticides, and mosquito control agents, on wildlife, and particularly birds,have not been well studied in the
San Francisco Estuary, It is important to establish relationships between contaminant concentrations in bird tissues and in
those found in their foods to determine sources of contaminants, routes of exposure, and the effects on wildlife.

22. There is a need for field studies and controlled experimental studies that are conceptually related to field observations
to determine: (1) acute and chronic toxicity of chemicals for important food-chain organisms and wildlife; (2) the
association of contarninant burdens with’morphological, histopathological, and biochemical/physiological indices in free-

ranging animals; and (3) reproductive success in resident birds and in birds that winter in the Bay but nest elsewhere.

Dredging and Waterway Modification-

This section’ identifies those areas of dredging and dredged material disposal where the lack of knowledge is most critical.

Dredging Activities
1. The precise amounts of dredged material disposed at sites in the Estuary: How much material is disposed of at each site
in the Estuary? What types, of equipment are used? What is the frequency of disposal at ih-water sites and onland?

2. The quantity of sediment dredged inthe Delta and used for levee maintenance: Is any of this material contaminated?
What are the levels of contamination? What are possible effects?
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3. Historical quantities of sediments dredged ~nd disposed of in the Estuary: How well do permitted amounts of dredging

coincide with act-aN quantities dredged and disposed? I~ overburden at a site likely to be less or more contaminated than

the permitted sediment? Can useful historidal trends be constructed by reviewing past dredging p.ermits? How can this
information be used to "better elucidatethe current status 6f dredging and watervcay modification in the Estuary?

Dredged Material Quality: Evaluation and Testing
4. The "background patterns" of sediment contamination in the Estuary: What is the present ~istribudon of contaminants

in estuarine sediments? Can any physical characteristics of Bay sediments be correlated with sediment chemical quality?

Axe there "background" concentra~ons of contaminants in sediments to which concentrations in dredged materia! can be
compared? Are there regions of the Estuary with "background" concentrations of contarnination that can be used for

experimental control purposes?

5. The causal mechanisms of toxici~ in sediment bioassays: Do sediment bioassays’ depict chemical toxicity? Axe covariant

factors in contaminant concentrations actually causing the toxicity Observed in sediment bioassays?

6. What bioassays are appropriate for use in examination of contaminated sediments? AXe acute, lethal bioassays preferable

to chronic bioassays as indicators of potential effects? Are there numeric£ models adequate for representing potential acute
or chronic effects? Which of the many assays currently being tested can be used with confidende? Can any laboratory         "

study adequaLely represent what results will be in the field? Can data from other parts of the Country be transferred

directly for use in the Estuary?

7. What sublethal bioassays 9r endpoints might be suitable for use in evaluating chronic effects? AXe chronic bioassays
preferable to acute, lethal assays in assessing the effects of dredged material disposal? Do any existing chronic bioassays hold

promise for applicability to the Estuary and its dredged material disposal problems? Axe there chronic effects for evaluation

that may be more useful, or more sensitive, than the bioassays currently used for evaluating dredged material effects? Are

there chronic, sublethal assays that allow the identification of effects due to single toxicants, as well as complex mixtures?

How can an appropriate suite of chronic assays be developed that will help identify the major contaminants of concern?

8. The ecological significance of test results, including bulk chemistry assays, toxicity bioassays, and bioaccumulation tests:
What is the relationship between lab, oratory tests of contaminated sediment and the actual effects of disposal of this

sediment in the Estuary? What is the ~elationship of contaminant body burden and effects in the Estuary? Can objective          .

standards be deve!oped for determining the types of tests necessary for contaminated sediments and for classifying

sediments on the basis of the results of such tests?

The Fate of Disposed Dredged Material :
9. The mechanism by Which the mound of material formed at the Mcatraz disposal site: How quickly did the mound of

i ¯
material grow? Could the mounding have been slowed or prevented through alternate disposal practices? What is the         "

likelihood of mounding occurring at the other disposal sites?

!0. The initial distribution of sediment dispersed from the disposal sites in the Estuary: Where does material dispersed
fi:om the disposal sites go initially? What is the rate and magnitude of sediment transport in the Estuary? In s~bsections of

the Estuary? How does the equipment used affect the dispersion of the disposed material? How does the method, timing,

and frequency of disposal affect transport or retention) of dredged material at a given site? ~
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11. The ultimate fate of disposed material in the Estuary: What fraction of materifil is redeposited in quiescent areas of the

Estuary? What fraction of material is redeposited in artificially maintiined channels, slips etc.? How important are factors
not yet’ modeled, such as wind-driven currents, in determining the ultimate fate of disposed material? What fraction of
disposed dredged sediment leaves the. Estuary; how much material returns to navigation channels?

12. How well do the complex hydrodynamic and sediment transport models available actually represent the Estuary? How
uncertain are the predictions of these models? How sensitive are the predictions to changes in the assure ~tions used to
build the models?

The Effects of Dredged Material Disposal                                                                         ¯
13. The fraction of the contaminants in dredged material that is released to the environment during and after disposal: Can

accurate estimates of annual loads of contaminants due to the disposal of dredged material be developed?              "

14. The bioavailability of the released fraction of contaminants: How does contaminant bioavailability vary with such
factors as season, salinity, or species? How much of the observed bioaccumulation.oftoxic contaminants in the Estuary is
due to the disposal of dredged material? Do existing models for chemical equilibrium’in the environment hold any
promise for application to dredging problems in the Estuary?

} 15. The contribution of dredged material disposal to suspended sediment concentrations in Central Bay: Does disposal of-
~ dredged material at the Alcatraz site significandy increase the suspended sediment concentrations in the Central Bay
~. beyond the short time period after disposal? How does frequent use of the disposal sites affect suspended sediment
.~ concentrations in the Estuary?

16. Impacts due to increases in the concentration o’fsuspended soft& from dredging operations on estuarine biota: Are egg
or larval stages of biota in the Estuary adversely affected by increases in suspended solids concentrations?Are the biota
affected by particle-associa, ted contaminants? Is there an interaction (i.e., synergism or antagonism) between suspended
solids and contaminants and their effects on organisms? Do such increases result in behavioral changes, such as alterations
ofmigratoW patterns or avoidance of historical habitat?

17. How well do we understand the trophic structure ("food chain relationships") in the Estuary? V/ttich predators will be
affected by changes in the abundance and distribution of invertebrates? Vghich predators might particularly be expected ro
be susceptible to contaminant accumulation from their prey?

Recommended Research
A. The precise amounts of dredged material disposed at sites in the Estuary: It is recommended that more detailed data be
collected and routinely analyzed to provide precise information regarding dredging and disposal activities in the Estuary.
This is particularly the case with respect to dredging activities carried out under permit from the Army Corps of Engineers
(the Corps). The San Francisco District of the Corps has undertaken such efforts in the past few years through the
appropriate use of post-dredging bathymetric surveys; these activities should be continued and expanded. It is important
to obtain accurate estimates of amounts of material and temporal trends in disposal, particularly with respect to the
frequency of disposal events. It is also recommended that the Sacramento District of the the Corps develop estimates of
the sediment quantifies dredged by R.eclamation Districts under their jurisdiction in the Delta and examine the quality of
these sediments. (

;
It is also recorm-nended that the frequency ofdisposal activiW should be recorded at all sites. P,.ecords should include the
date and time of disposal, the volume of material disposed, the source of material that was dredged, the type ofeqnipment,
and tidal stage.
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B. The ecological significance of test results, including bulk chemistry assays, toxicity bioassays, and bioaccumulation tests:

The precise relationship between laboratory tests using contaminated sediment and the actual effects resulting from
disposal of this sediment in the Estuary will probably never be determined. This is due to difficulties in conducting
controlled field experiments, where numerous factors influence contaminant release, bioavailability, a,nd toxic effects

under field conditions. Laboratory studies .can, however, provide useful information, particularly for test~g "worst case"
conditions. It is recommended that regulatory agencies endeavor to develop a more objective method by which the results
of sediment testing can be evaluated. This will involve the establishment of criteria that quantitatively define the point at
which a sediment must be subjected to biological and chemical tests andthat define when test results are to be considered

sigm_ificant in predicting adverse effects upon disposal.

Studies should also be undertaken to investigate the causal mechanism of the toxic responses observed in sediment

bioassays. Particular attention must be given to the role of sediment grain size and total organic carbon concentrations, as

these factors co-vary with contaminant concentrations and confound the interpretation ofbioassay results.

C. The ultimate fate of disposed material in the Estuary: Knowledge of the fate 0f disposed material is vital in understanding
the transport of disposed sediments throughout the Estuary (including back to navigation channels), and the consequent

distribution of the contaminants associated with &edged material. This topic can be investigated using both niodels and
tracer studies.

(i) It is recommended that the modehng effort cuzrendy underway by the Corps be continued, with a clear focus upon

circumventing several key limitations. Field data from the San Francisco Estuary must be made available to verify that the

models can accurately repre.sent (over ~tppropriate periods) the complex phenomena that contribute to sediment transport.
These include the effects of winds and the vertical stratification~ofc~arrents. The sensitivity of the models to key

parameters (including boundary conditions) should be documented. It is considered essential that estimates of uncertainty
be included with model predictions, particularly ifmodehng data are to be used for assessing effects of alternative

management strategies.

(ii) It is als6 recommended that tracer studies be conducted to define the short- and long-term. transport of suspended

particles from estuarine disposal sites. These studies could provide information regarding the return of disposed material to

navigation channels, the dispersion of disposed material under different hydrological regimes, and the possible contribu-
tion of &edged material disposal to "hot spot" formation in the Estuary. New highly sensitive and economical tracing

techniques using biological tracers (bacteriophages) are now available and could provide information regarding estuarine

sediment transport.

D. The bioavailability of contaminants released by disposal of&edged material: Data regarding the bioavailability of
contaminants released from &edged materia! are essential to determine the potential for toxicological effects due to the

bioaccumulation of contaminants. It is recommended that a routine biomonitoring program be established at aquatic
disposal sites in the Estuary. This program should use the’California mussel (Mytilus californianss) and follow’the established

procedures for the use ofbiomonitors. This program should also be coordinated with the implementation of a local and

regional biomonitoring program.

E. The spatial and temporal trends in suspended solid concentrations at disposal sites: It is recommended that the

concentration of suspended solids be monitored throughout the water column at ~he- disposal sites in the Estuary, with an

emphasis on understanding the ctntribution of&edged material disposal to suspended sediment concentrations: In

particular, suspended sediment concentrations should be documented in the Central Bay during periods of frequent use of

the Alcatraz disposal site.
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F. The impact of suspended solids from dredging operations on life-stages of estuarine biota: It is recommended that
additional laboratory studies be conducted to improve predictions of the impact of suspended sediments upon sensitive life

stages of resident species that could be exposed to sediment plumes from dredging and disposal operations. Commercially

important species should be emphasized in such studies, and experiments should be designed to simulate field conditions

to the maximum possible extent. Such studies should concentrate not only on lethality, but also on the development of
sensitive assays useful in estimating the potential for orgm~isms to survive, grow, and reproduce under prevailing
conditions kn the test aquarium.

PVaterway Modification

Gaps in Knowledge

This section briefly summarizes areas of inadequate technical knowle.dge, or- "data gaps," providing examples of
management questions raised by these gaps in understanding.

1. Coastal flooding: What are the most recent lO0-year high water level estimates for the Estuary? How can they be
adjusted to account for the probabilities of flood flows and storm surges? What are.the consequences Of Delta Island failure

on San Francisco ]lay morphology, hydrodynamics, and salinity? What is the present condition of the perimeter levees
surrounding the ]lay and the Delta?

2. Shoreline erosion: What are the long-term trends in shoreline erosion? What are the causative factors? Can a current

sediment budget be produced for the Estuary? How can sediment transport data be analyzed to update the sediment
budget for the Estuary?

3. The extent (both historical and current) of stream channelization for flood control and stormwater management

purposes: How much material has been dredged for this purpose? Over what distances have streams been modified? What
effects do these activities have upon local biota, including fisheries and riparian vegetation? What effects do these activities

have upon local sedimentation rates and other aspects of habitat viability? Is charmelization a significant factor in the loss of

fish and other wildlife habitats?

Recommended Research
.

A. It is recommended that estimates of lO0-year high water levels around the Estuary be updated and revised to
systematically account for the joint probability of flood flows and storm surges. Consistent flood protection design

standards should be developed for different land uses around the Estuaw, and analyses should be performed to allow future

planning for coastal flood protection to account for projections of sea-level rise. The consequences of failure of the Delta

islands upon the morphology, hydrodynamics, and salinity distribution of the Estuary need to be analyzed to determine
management strategies. In addition, it is recommended that a comprehensive survey of the condition and elevation of all

perimeter levees surrounding the Estuary be undertaken. There is a also a need for a detailed topographic survey of

low-lying areas around the Estuary in order to determine areas of risk under future hazard scenarios.

13. Existing bathymetric surveys and sediment transport data should be analyzed to update the sediment budget for the

Estuary. Periodic bathymetric surveys need to be made ofmudflat and shallow intertidal areas to monitor !ong-term

changes in Estuary morphology that might affect shoreline erosion. There is also a need for a coordinated, long-term plan

for the future of the Delta.
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Wetland Status and Trends Report

Ecqlogical and Biological Questions
1. What are the food web interactions in the Estuary, including species represented, food habits, predator-prey relation-
ships, etc.? What are the fish and invertebrate communities associated with Delta. wetlands, especially intertidal zones?
What are’ the invertebrate communities of seasonal wetlands and of riparian communities of the Bay and Delta wetlands?

What are the invertebrate, fish, and wildlife communities ofperermial and intermittent streams of the Bay-Delta Estuary?

2. What is :wetland-associated wildlife’s use of farmed wetlands and grazing lands in the Suisun Marsh and diked
historic baylands?

3. How would changes in freshwater inflow into the Estuary affect vegetation and wildlife resources in the Suisun Mar~h,

Suisun Bay, and San P~blo Bay?

4. What specific functions and values are provided by the major wetland habitat types, and what combinations of these

wetland types are necessary to maintain and enhance viable fish and wildlife populations in the Delta and in North and
South San Francisco Bays? What factors account for the apparent difference in the productivity, diversity, and composition

of plant and animal populations found ~ the North and South Bays?

5. How do tidal hydrodynamics affect the evolution of tidal marshes? What are the relationships between stored marsh

and slough channel geometry?

,6. Is there evidence that tidal marshes help to control erosion, a~d, if so,. how effectively?

7. What are the best strategies or methods for creating or restoring existing wetlands, and what particular aspects of
wetland restoration projects have proven most successful?,

8. To what extent do contaminants bioaccumulate or bioconcentrate in plants, invertebrates, fish, and birds using

wetlands? Do contaminants from applying treated wastewater to wetlan& bioaccumulate in plants and animals?

9. What wetland species, particularly endangered species such as the salt marsh harvest mouse and the clapper rail, require
contiguous upland habitat? How wide an area of non-wetland habitat is needed? What habitat characteristics are necessary?

10. What is the habitat preference of the Suisun song sparrow?

!1. Would the creation ’and/or enhancement of North Bay wetlands habitat adequately o~et South Bay wetland losses

due to development projects?

12. What are the reasons for the recent drastic decline of the California dapper rails in Bay wetland habitats? This inquiry
should investigate: (1) the possible effect of contaminants on populations and the food chain, including a sampling of
invertebrate populations within rail habitat and rail eggs; (2) laboratory toxicity studies using East Coast rails to determine

physiological threshold levels of contaminants; (3) impacts of salinity on invertebrate-prey populations, due to the discharge
of fresh water to higher salinity waters; (4) the impacts of red fox predation in South Bay wetlan&; and (5) whether

dispersion of clapper rails occurs in North Bay wetlands in the winter, or do they simply hide in high marsh vegetation?

13. What neighboring land uses are compatible with wetlands? What features can be incorporated into adjacent project
designs and public access facilities to minimize disturbance to sensitive wetlands and sensitive wildlife species?
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14. What introduced wedand plant and animal species are spreading in the Bay? How does the productivity and diversity
of introduced wetlands compare with wetlands comprised of native plant species?

15. What factors account for the apparent differences in productivity, species diversity~ and seasonal use of the various

types of salt ponds in the Estuary? How impoltant are the various types of salt ponds to the productivity of the Estuary

and the wildlife resources that frequent them?

16. What are the wildlife uses and values of vernal pools in the San Francisco Bay and Delta areas, including those near

Santa tkosa?

ttistorical and Geographical Questions

17. What have been the cumulative wedand losses in the Estuary due to the approval of small (less than ten acres) fill
.projects, and, in particular, those losses resulting from the Corps’ Nationwide Permit No. 26? What have been the

cumulative wetland reclamation, conversion, and de~adation losses due to unauthorized fill activities?

18. Where do tidal, seasonal, brackish, and freshwater wetlands exist in the Estuary?.

have been the riparian-habitat losses in the Estuary?What

20. What measures can be taken to avoid extensive losses of wetlands as a result of the accelerated rise in sea-level?

Institutional Questions
2!. What would a mo~tel wetlands protection ordinance 16ok like that would enable local governments to better protect

wetland resources?

22. What criteria could be developed to create mitigation banks in the Bay-Delta system that are effective and adequately

protective of wetland resources? Could. a list of potential sites be identified?

23. What are the economic benefits of various wetland values and functions?

24. What are the recreational benefits of the Estuary’s wetlands and the associated impacts of these activities on

wetland habitats?
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APPENDIX ~E" Im!)lementin2 Entities

Aquatict esources
Part I

Bay Conse~a~on & Development Co~ssion

C~o~a Dep~ent ofBoa~g ~d Wate~ays

C~o~a Dep~tment offish ~d Game

C~o~a Depa~ent of Food and A~culmre

C~o~a Depa=ment ofHeNth Se~ces

C~o~a Depar~ent of Water ~esources

C~o~a En~onment~ Protec~o~ Age~cy

C~fo~a Fish and G~e Co~ssion

C~fomia ~ecl~afion Boad

C~fomia ~esources Agen~

Cen~ V~ey ~e~ond Water Qu~W
Con~ol Bo~d

Discharge~

Dive=ers

Fede~ Ac~o~ Agencies

Federal Ener~ ~e~latoW Co~ssion

Fis~ng Industw

Ffien& of~e Sa= Fr~dsco £stuaw

Industfi~ ~ac~es

Inte=gency Ecolo~c~ Studies

Land T~t

Lando~e~

Local G~vemmen~

Mosquito Abatement Distficu

NaOo~ Marine Fis~e~es Se~ce

Non-Fede~ AcSon Agencies

Non-Gove~ent~ Orga~za~ons

Pacific Fishe~es Mamgement

224

g--09~
G-09~675



APPENDIX E

Aquatic P,.esources
Part II

Bay Conse~a~on & Development Co~ssion

C~fo~a Dep~ent ofBoa~g ~d Wate~ays

C~ffo~a Depa~ment of Nsh and Game

C~fo~a Depa~ent of Food ~d A~culmre

C~fo~a Departmdnt of Hedth Se~ces

C~foria Depa~ent of Water ~esources

C~fo~a En~ro~ent~ Protection Agen~

C~o~a Fish ~d Game Co~ssion

C~o~a ~eclamafion Board

G~forNa Kesources Agency

Grins

Gen~ V~ey Ke~on~ Water QuNiw
Gon=ol Board

Dischargers

Dive~e~

Fede~ Acron Agencies

Feder~ Ener~ Ke~latow Go~ssion

FisNng Indust~

Friends of~e San F~ncisco Esma~

Industfi~ Facihties

Interagency Ecolo~cN Studies Proem

Land Trust

Landowners

LocN Govemmen~

Mosquito Abatement D~c~

Na~onfl Ma~e Fisheries Se~ce

Non-Fede~ Action Agencies

Non-Gove~en~ Or~Nza~ons

Padfic Fisheries Management Gouncfl

Po~ Authofires
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Aqua6c P,.esources
Part Ill

P~vam Water Projecu

Ked~adon Dis~c=

Kesource Gonse~adon Dis~c~

S~ Fr~dsco ~ay Ke~on~ Water
Qu~W Gon~ol ~oard

San Francisco Esm~ne Insdmte

Sea Omnt

State Lands Go~ssion

State Water ~esources Gon~ol Bo~d

U~ve~iW of G~fomia

U.S. ~y Co~s of En~neers

U.S. Bureau of Kecla~tion

U.S. Go~t Gu~d

U.S. En~romen~ Protection Agenw

U.S. Fish and Wfl~fe Se~ce

U.S. Soil Gome~adon Se~ce

Urban GreeM Gounc~

Water Dis~c~
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Aquatic 1Lesources
Part IV

P~vate Water Projec~

~ecl~adon Dis~c~

~esource Come~adon Distfic=

S~ F=ncisco Bay ~e~on~ Water
Qu~

Sa~ Francisco Estuafine Imfimte

Sea

S~te L~ds Co~ssion

State Water ~esources Con~ol Bo~d

UNve=iw of C~fomia

U.S. ~y Co~s of EnNnee=

U.S. Bureau of~ecl~a~on

U.S. Co~t Guard

U.S. En~ro~ent~ Protection Agen~

U.S. Fish and WilNife Se~ice

U.S. Soft Conse~adon Se~ce

U~ba~ Ctee~ Council

Water Dist6c~
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Wildlife

~ay Conse~afion ~ Dewlopmen~ Co~ssion

C~fo~a Co~t~ Conse~ancy

C~o~a Deponent offish ~d Game

C~o~a Depar~ent of T~sponaion

E~t B~y ~e~oni P~k Di~ct

Landowne~

Lbc~ Gove~en~ ~

Nadon~ P~k Ser~ce

Non-Gove~ent~ Or~izafions

Pacific Fl~ay Tech~c~ Co--tree

Pore of OaHand

Pubhc Land Management Agencies

State Lan~ Co~ssion

U.S. A~y Co~s of En~nee~

U.S. Depa~ent of Defense

U.S. Deponent of~e NaW
U.S. Enviro~ent~ Protection Agenq

U.S. Fish and Wil~fe Se~ce

U.S. Soil Conse~afion Se~ce

WH~fe Come~afion Bo~d
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Wetlands

o,:I
o

B&y Conse~a~on ~ Development Co~ssion

C~o~a Co~t~ Co~ssion

G~fo~a Goastfl Gonse~an~

G~fo~a Dep~ent ofFis~ ~d Game

G~fo~a En~o~entN Protec~on Agency

G~fo~a Kesources Agen~

G~fo~a Secreta~ of Kesources

G~fo~a State Le~lamre

Gen~ V~ey Ke~on~ Water Qu~W
Con~ol Board

Delta Ke~on~ Authofi~ (Co~ssion) ¯

Deponent of Water Kesources ¯ ¯

L~downem ¯ ¯ ¯

Locfl Gove~enS ¯ ¯ ¯

Na6onfl M~ne Fisheries Se~ce ¯ ¯ ¯ ¯

Non-Govemment~ Or~zadons ¯

Non-Profit Or~izadom ¯ o

Public Tms~ ¯

San Francisco Bay Ke~onfl Water
Qufli~ Con~ol Board ¯ ¯ e ¯

Soft Conse~adon Se~ice ¯ ¯ ¯

SpecM Dis~c~ ¯ ¯

State Lan~ Co~ssion ¯ ¯ ¯ ¯

State Water ~esources Con~ol Board ¯ ¯ ¯

U~vemi~ of Califo~a Cooperative
Extemion Se~ice ¯ ¯

U.S. ~y Co~s of En~neers ¯ ¯ ¯ ¯ ¯ ¯

U.S. Confess ¯ ¯

U.S. En~ro~entfl Protection Agency ¯ ¯ ¯ ¯ ¯

U.S. Fish and Wfl~fe Se~ce ¯ ¯ ¯ ~ ¯ ¯ ¯

WilNife Come~a~on Bo~d
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: Water Use

A~c~m~ Co~uN~
A~Nm~ Water Supphe~

C~for~a Depar~ent of Fish and G~e

C~o~a Deponent of Food ~nd A~c~mre

C~o~a Deponent ofHeNth Se~ces
C~omia Depa~ent of Water ~esources

C~fo~a En~ro~en~ Protection Agency

C~fo~a FErn Bureau Pedemdon

C~o~a Fa~ Water Co~don

CNifo~a State Le~sla~ure

C~fo~a Urban Water Conse~adon Council

CenE~ V~ey I~don Dis~c~
Cen~ V~ey ~e~onN Water QuNi~

En~ro~entNis~

Governor

Loc~ Gove~en~

Publicly Owned Trea~ent Works

PMvate Owne~

San Fr~cisco Bay ~e~onN Water
Qu~w Con~ol Board

State Pa~ Water Co~don

State Lands Co~ssion

State Water Conse~adon Co~on

State Water ~sources Control Board

U~versi~ of C~fo~a Cooperative Extension

U.S. ~y Co~s of En~nee~
U.S. Bureau of~ecl~adon

~.S. Confess
U.S. Dep~ment of A~culmre

~.S. ~ep~ment of the InteMor
U.S. En~romentN Protection Agency

U.S. Fish and WH~fe Se~ice

U.S. GeoloNcN Su~ey

U.S. Soil Conse~afion Se~ce
Water Comema~on Dis~c~

Water Dis~c~

Water Supphem

230

C--091 681
C-091681



APPENDIX E

Pollution
ventiPre on

d tLedu ti nan co

Association of~ay &~ Gove~en~

Bay ~ea ~r Qu~W M~agement Dis~ct

C~or~a ~r ~esturces Bo~d

C~fo~a Dep~ent offish ~d G~e

G~fo~a Dep~ent of Food and A~cutmre

C~o~a Dep~ment of Heath Se~c~s

C~o~a Department of Pesticide ~e~afion -

C~o~a Dep~ent treater Kesources

C~omia En~ro~entd Protec~on Agency

C~fomia State Le~slamre

Cdtmns

Cen~ V~ey Ke~on~ Water QudiW
Con~ol Board

H~dom Waste Con~ol Agencies

L~downe~

Loc~ Agendes

Loc~ Congestion M~agement Agencies

Me~opoHtan Transportation Co~ssion

Private Sector

Ke~latoW Agencies

San Francisco Bay Ke~on~ Water
Qu~W Control Board

S~te ~ater ~esources Gon~ol ~oard

U.S. Bureau of Kecl~adon

U.S. Confess

U.S. Department of A~c~mre

U.S. Department of Defense

U.S. Depa~ment of Ener~

U.S. Depar~ent of~e Inte~or

U.S; En~roment~ Protection Agency

U.S. Fish and W~dhfe Se~ce

U.S. So~ Come~afion Se~ce

Water Dis~c~
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Dre ng and
Waterway
Modificatio

Bay Conse~afion ~ Development Co~ssion

C~o~a CoatN Conse~w

Cen~ V~ey ~eoonN Water Qu~W
Con~ol Boad

Delta Estate Agency

Dive=e Agencies

L~d Tms~

Lead & ~esponsible Agencies
U~der CEQA & ~PA

Loc~ Gove~en~

Loc~ L~d use Agencies

LTMS Project

Nafion~ Ocea~c ~d
A~osphefic

Project Proponen~

S~ F~ncisco Bay ~e~on~ Water
Qu~W Con~ol Board

S~te Agencies

State Le~slamre

State Water Keso~ces Con~ol Board

U.S. ~y Co~s of En~nee~

U.S. En~romentN Protection Agency

U.S. Geolo~c~ Sa~eg
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Land Use
Management

Bay Conse~afion ~ Development

C~o~a ~esources Agency

C~forNa State Le~sIamre

C~fo~a Office ofPl~ng & ~esearch

C~ns

Cent~ V~ey ~e~on~ Water Qu~
Con~ol Bo~d

Councils of Gove~en~

L~downers

Loc~ Govemmen~

Me~opoHtan Trampo~adon Co~ssion

Non-Gove~ent~ Or~zafions

Potend~ New ~e~on~ Enfides

PHvate Pro~ders of Dispute
Kesolufion Se~ces

Pubic Involvement & Education Pro~

~esearch Org~izafions

~esource Conse~afion Distfic~

San F~gcisco Bay ~eNonal Water
Qu~ Con~oI Board

Unive~ifies

U~ve~i~-Based Dispute Kesoludon

U.S. Confess
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Public Involvement
and Education

F~en~ of the S~ F~ncisco Esm~
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Amy Zimpfer, Project Director
Gail Louis, Program Manager

,TECHNICAL PI~O GP,_A_M

P..achel D~govitz

Craig Denisoff
Mark Flachsbart
Paul J ones
Judy Kelly
Michael Monroe
Tim Vendlinski
A1 Zemsky
Sm-n Ziegler

PUBLIC INVOLVEMENT PI~OGP,_A!Vl

Katb_ryn Ankmm
Jean Auer
Marcia Brockbank
Steve Cochrane
Joan Patton
Bill Tuohy

ADMINISTRATIVE

Liz Blair
Nancy Chirich
Billie Yarbrough

INT~R_NS

Kristina Hufford
Frank Landis
Gabriel Petlin
Chris Potter
l~on Sokolov
James Sundu
Cornelia Tietke
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